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OenepanpHas paboyasi mporpamma 1o yuyeOHoMmy mpeamery «MaTtemaTuka»
(6a30BbI ypoBeHB) (MpeaMeTHas o0jacTh «MareMaTrka 1 HHPOpMaTHKay ) BKIIOYACT
MOSICHUTENBHYIO 3allKMCKy, CoOJiepKaHUe OOy4YeHUs, IUJIAHUPYEMble pe3yJIbTaThl
OCBOEHHMSI MPOrPaMMBbI IO MaTeMaTHKE, TEMAaTUYECKOE MIIaHUPOBAHUE.

[TosicHuTebHAs 3aITUCKa OTpakaeT OOIIUE ST U 3a/1a4d U3yUeHUs MaTeMaTHKU,
XapaKTEPUCTUKY TCUXOJIOTHUECKUX MPEANOChUIOK K €€ M3YyYeHHUI0 00YyYaroluMUCH,
MECTO B CTPYKType y4eOHOTo IjlaHa, a TakXe MOAXO/Abl K OTOOpYy conaepxkaHus, K
OTpeIEICHUIO TIIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue OOydeHHsI PACKPBIBACT COJIEpKATeNbHbIE JIMHUU, KOTOPbIE
npeajaratoTcs sk 0053aTeIbHOTO U3YUYEHUS! B KaXKJIOM KJIacCe Ha YPOBHE CPETHErO
oO1ero o0pa3oBaHusl.

[Inanupyembie pe3yibTaThl OCBOCHHS MPOTPaMMbl 10 MATEMAaTHKE BKIIOYAIOT
JUYHOCTHBIE, METalpeIMETHbIC PEe3yJbTaThl 32 BECh MEPUOJ OOyYEHHsS] HAa YPOBHE
CpenHero o011ero 0opa3oBaHus, a TAKXKE MPEAMETHBIC JOCTHKEHUS 00ydaronerocs 3a
KaXX/IbIid 101 O0y4YeHUs

HOACHUTEJBHAS 3AITMCKA

[Iporpamma 1o MaTeMaTWKe Ha YpOBHE CpeaHero ooOiiero oOpa3zoBaHuUs
paszpaborana Ha ocHoBe PI'OC COO ¢ yu€ToMm COBpEMEHHBIX MUPOBBIX TPEOOBaHUH,
NPEIBbABIIEMBIX K MaTeMaTHUYeCKOMY OOpa30BaHUIO, W TPAJAMIMA POCCUHUCKOTO
oOpazoBanus. Peanuszainus mporpaMmbl 10 MaTeMaTHKE OOECTICYMBAET OBJAJCHHE
KJTFOUEBBIMUA  KOMIIETEHITUSMU, COCTaBISIOIIMMH OCHOBY JIJIi CAMOPAa3BUTHS U
HEMPEPHIBHOTO 00pa3oBaHMs, IE€JIOCTHOCTh OOIIEKYJIbTYPHOTO, JTUYHOCTHOTO U
MO3HABATEIILHOTO PA3BUTHSI IMYHOCTU O0YUAIOITUXCSI.

B nporpamme mo MmareMatuke yuTeHBI UJIeU U TTosioxkeHus: KoHuenmu pa3BuTus
MaTeMaTtudeckoro oOpaszoBanusi B Poccuiickoit ®denepamuu. B coorBercTBHH C
Ha3BaHUEM KOHIIEMIMU, MaTeMaTH4YecKoe oO0pa3oBaHWE JOHKHO, B YaCTHOCTH,
PENOCTaBIATh KaXJAOMY OO0ydaromeMycs BO3MOXHOCTh JOCTHXKCHHSI YpPOBHS
MaTEMaTUYECKUX 3HAHHWM, HEOOXOIUMOTO IS JajJbHEHINeH YCIelHON >KU3HU B
obmectBe. IMEHHO Ha pellleHHue TOM 3ajauM HallelieHa MporpaMma Mo MaTeMaTHKe
0a30BOr0 ypOBHSI.

B smoxy mudpoBoit Tpanchopmammu BceX cep UeTOBEUECKOW NESITEIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3 0a30Boii
MaTeMaTUYeCKOW TOATOTOBKUA. YK€ B IIKOJE MaTeMaThKa CIIYXHUT OMOPHBIM
MIPEAMETOM JIJISI M3yUCHUSI CMEKHBIX TUCIUILIINH, a B )KHU3HU MOCJIE MTKOJBI peaTbHOM
HE0OXOAMMOCTHIO CTAHOBUTCS HETIPEPHIBHOE 00Opa30BaHue, YTO TPEOyeT MOTHOIEHHOM
0a30Boi 00M1e00pa30BaTEILHON MOATOTOBKH, B TOM YHCIIE M1 MaTEeMaTHYSCKOMU. ITO
0OyCJIOBJIGHO TEM, YTO B HAIIM JHHU PACTET YHUCIIO CIEIHUATBHOCTEH, CBS3aHHBIX C
HETOCPE/ICTBEHHBIM MMPUMEHEHHEM MaTEMATUKH: U B cpepe SIKOHOMUKH, U B OHU3HECE,
¥ B TEXHOJOTUYECKUX OOJACTSX, U JaKe B TyMaHUTApHBIX cdepax. Takum oOpazom,



KpYr 0Oy4aroIuxcsi, 115 KOTOPhIX MaTeéMaTHUKa CTAaHOBUTCSA 3HAYMMBIM IPEIMETOM,
CYILECTBEHHO PACIIUPSETCA.

[IpakTrUueckas Moje3HOCTh MATEMATUKU OOYCIIOBJIEHA TE€M, 4TO €€ MPeaMETOM
SABJISTFOTCS yHIaMEHTAIbHBIE CTPYKTYPBI HAIIIETO MUAPA: MPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIE OTHOILIEHHUSI OT MPOCTEUIINX, YCBAUBAEMBIX B HEIOCPEICTBEHHOM
OMBITE, JO JOCTAaTOYHO CIIOKHBIX, HEOOXOAUMBIX JJsi Ppa3BUTHUS HAYYHBIX U
TEXHOJIOTUYECKUX HAEH. be3 KOHKPETHBIX MaTEMaTHYECKHMX 3HAHUW 3aTPYIHEHO
NOHMMAHHWE MPUHLMIOB YCTPOMCTBA M HCHOJIB30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUSITUE U UHTEPIPETAldsl Pa3HOOOPa3HOW COIMAIbHON, SKOHOMHYECKOM,
NOJIMTUYECKOM uHPopManuu, Manodh(dEeKTUBHA TOBCEIHEBHAs IpaKTUYeCKas
neaTenbHOCTh. KaknoMmy 4denoBeKy B CBOEH JKM3HHM MPUXOAUTCS BBIIOJHSITH
JIOCTATOYHO CJIOKHBIE PAaCU€Thl U COCTAaBJSATH HECJOXKHBIC AJITOPUTMBI, HAXOIAUTh
HY)KHbIEe (DOpPMYJIBI W TPUMEHSATHh UX, BIAJACTh NPAKTUYECKUMU MPUEMAMHU
F€OMETPUYECKUX U3MEPEHUN U TTOCTPOCHUM, YUTaTh MH(OPMALIUIO, MPEICTABICHHYIO
B BUJly TaOmuI, auarpamMMm U rpaduKoB, XUTh B YCIOBUAX HEOMNPENEIEHHOCTH U
MOHUMATh BEPOSITHOCTHBIN XapakTep CIIy4ailHbIX COOBITHH.

OHOBpPEMEHHO ¢ paciiupeHueM chep MpUMEHEHUs MAaTeMaTUKU B COBPEMEHHOM
oOmiectBe BCE 0OoJiee Ba)KHBIM CTAaHOBUTCS MAaTEMAaTHUYECKUM CTUJIb MBIIUICHUS,
MPOSIBIIAIONIUICA B ONpPEACIEHHBIX YMCTBEHHBIX HaBblkax. B mporiecce u3ydeHus
MaTeMaTUKU B apCeHall MPUEMOB M METOJIOB MBIIUICHUSI YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOUYAIOTCS UHAYKIUS U JICTYKIHsI, 0000IIeHHe U KOHKPETU3aIlusl, aHaIn3
W CHUHTE3, Kjiaccuukauuss M CHUCTeMaTu3alus, aOCTparupoBaHWE M aHAJIOTHS.
OOBEeKTH MaTeMaTUYECKHX YMO3AKIIOYEHHH, TpaBuila WX KOHCTPYHPOBAHUS
PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUM, CTIOCOOCTBYIOT BHIPAOOTKE YMEHUS
dbopmyupoBaTh, 0OOCHOBBIBATh M JOKa3bIBATh CYXKJECHHS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIUIeHne. MaTeMaTuke MPUHAJICKUT BeAyIasi pojb B GopMUpoOBaHUH
AITOPUTMUYECKON KOMIOHEHTHI MBIILICHUS] U BOCIIUTAHUW YMEHUM J€HCTBOBATH IO
3aIaHHBIM AJITOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh HOBBIE. B
poliecce PEelIeHHs 3a71a4 - OCHOBHOM y4eOHOM JAESATENBHOCTH HA YPOKaX MaTEMaTUKH
- Pa3BUBAIOTCS TBOPUECKAS U MPUKIIAJHAS CTOPOHBI MBIIIUICHHUS.

OO0yuenue maremMaThke Ja€T BO3MOXKHOCTh Pa3BUBATh y OOYYAIOMINXCS TOYHYIO,
palMOHAJIBHYIO U UH(POPMATUBHYIO pedb, YMEHUE OTOUpaTh HamOoJiee MOAXOASIINE
SI3bIKOBBIC, CHMBOJIMUECKHE, Tpauyeckue cpeacTBa MJis BBIPAXKEHUS CYXICHUU W
HarJIsiJTHOTO UX MIPEACTaBICHUS.

HeoO6xoauMbpIM KOMIIOHEHTOM OOIIEeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU
aBisieTcs:  o0Iee 3HAaKOMCTBO C  METOJAaMH  TO3HAHUSA  JIEWCTBUTEIIBHOCTH,
NpeACTaBiIeHUEe O TMpeaMeTe W METOJE€ MAaTeMaTHUKH, €ro OTJIMYHMS OT METOJOB
€CTEeCTBEHHBIX U T'YMaHUTApPHBIX HAyK, 00 OCOOCHHOCTSIX MPUMEHEHUS MaTEeMaTHUKHU
JUTSL peIIeHUs] HAyYHBIX M TPUKIAIHBIX 3adad. TakuMm o0pa3oMm, MaTeMaTHYECKOEe
o0Opa3oBaHKUe BHOCUT CBOM BKJIaJ B (DOPMHUPOBAHUE OOILIEH KYJIbTYphl YEJIOBEKA.

N3yuenne MareMaTWKu CIOCOOCTBYET ICTETUYECKOMY BOCHUTAHUIO UYETIOBEKA,



NOHUMAaHUIO KPAacoTbl W H3SIIECTBA MAaTEMaTUYECKUX PACCY)KICHUH, BOCIPHUATHUIO
reOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

[IpuopurerHpiMu LensiMu o0yueHus matematuke B 10-11 kiaccax Ha 0a3oBoM
YPOBHE SIBJISIFOTCS:

(opMupOBaHHE IEHTPAIBbHBIX MATEMAaTHUECKUX TOHATUH (YHCIIO, BEIUYMHA,
reoMeTpudeckas ¢urypa, mepeMeHHas, BEpOSTHOCTh, (DYHKIHS), 00ECreUNBAIOIINX
MIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh  MATEMaTUYECKOro  0Opa3oBaHHs
00yyJaroImxcs;

MoJIBe/IcHUE OOYyYalolUXcs Ha JOCTYMHOM JUIsi HUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYKaIOLIEro MUpa, MIOHUMaHUE MAaTEMAaTUKH KaK 4acTH
oO1Iel KyJIbTYphl YEIOBEUECTBA;

pa3BUTHE HHTEIUICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 0OydJaromuxcs,
MMO3HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATEICKUX YMEHUI, KpUTUYHOCTH MBILUICHHS,
MHTEpeca K U3YYEHUIO MaTEMATHKU;

(dopmupoBaHre (YHKIMOHAIBHOW MATEMaTUYECKOM TIPaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTEMaTUYECKUE ACHEKThl B PEANbHBIX )KM3HEHHBIX CUTYyalUsX U IpPH
M3YYEHUU JPYrMX Y4YEOHBIX NPEIMETOB, MPOSIBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OPMYIMPOBATh HMX Ha S3bIKE MATEeMATHKH U CO3/1aBaTh
MaTe€MaTUYECKHE MOJENIH, MPUMEHSTh OCBOEHHBIM MaTE€MaTWYECKUW ammapar i
pelieHus] MNPaKTUKO-OPUEHTUPOBAHHBIX 337a4, WHTEPHPETUPOBATH M OLEHUBATH
MOJIyYEHHBIE PE3YIIbTATHI.

OCHOBHBIMM JIMHUSAMH conepxkaHusg Marematuku B 10-11 kmaccax sBisroTCS:
«Hucna u BIYUCIECHUS», «ANredpa» («AnreOpandeckre BBIPAKEHUS», «Y pABHEHHUS U
HEPaBEHCTBAY), «Hauana MaTEeMaTUYeCKOro aHaJn3a, «I'eomeTrpus»
(«I'eomerpuueckue Qurypsl M HX CBOMCTBay, «V3MepeHHUe Te€OMETPUUYECKUX
BEIUYMH»), «BepodaTHocTh W  craTucTUKa». JlaHHBIE JIMHUKM  Pa3BUBAIOTCA
napajieIbHO, KaXaas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOW, OJHAKO He
HE3aBHCUMO OJIHA OT IPYTOM, a B TECHOM KOHTAKTEe U B3aumonaenctsun. Kpome storo,
UX OOBEAMHSET JIOTUUECKasi COCTABIIAIONIAs, TPAJUIIMOHHO MPUCYILasg MATEMATHKE U
MPOHMU3BIBAIONIAS BCE MATEMAaTHMYECKHME KypCbl U  COJIEp)KaTelIbHbIE JIMHHH.
ChopmynupoBannoe B DPI'OC  COO TpeboBaHUE  «BJAJICHUE METOJAMU
J0Ka3aTeNIbCTB, AITOPUTMAMHU PELLICHUS 337]a4, YMEHHE (POPMYIUPOBATH ONPEIECICHHUS,
AKCHOMBI U TEOPEMBI, IPUMEHATH UX, TPOBOJIUTH JOKAa3aTEIbHbIE PACCYKIEHUS B XOE
penIeHus 3a1a4» OTHOCUTCS KO BCEM YUEOHBIM KypcaM, a GOpMHUPOBAHUE JJOTHYECKUX
YMEHUH pacrpezensercss Mo BceM rojamM OO0ydeHHs Ha YpPOBHE CpPEIHEro OOIero
o0pa3oBaHUs.

B cootBerctBum ¢ ®I'OC COO Mmaremartuka ABisieTcst 00s13aTeIbHBIM TPEAMETOM
Ha JaHHOM ypoBHe oOpa3oBanud. [Iporpammoii mo maremaTuke MmpeaycMaTpuBaeTcs
u3ydyeHue ydeOHOro mpeamera «MaremaTuka» B paMKax TpEX y4eOHBIX KypCOB:
«AnreOpa U Hayajla MaTeMaTU4YecKoro aHamuza», «l'eomerpus», «BeposaTHOCTH U
CTaTUCTHKa». POPMHUPOBAHKE JIOTUYECKUX YMEHUIN OCYLIECTBIISIETCS HA MPOTKEHUN
BCEX JIET O0yUYeHHUs Ha YPOBHE CPEeIHEro oOuiero oOpa3oBaHus, a 3JIEMEHThI JOTHKU



BKJIFOUAIOTCS B COJIEpKAHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OO61iee yKncIiio 4acoB, PEKOMEHIOBAaHHBIX JIJIs1 U3YYeHHsS MaTeMaThku - 340 4acos:
B 10 kmacce - 170 gacoB (5 yacoB B Henento), B 11 kmacce - 170 yacoB (5 yacoB B
HEJIEIO).
IHNJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUA ITPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJAHEI'O OBIIETI'O OBPA3OBAHUA

W3ydyenne MaTeMaTHKU HAa YPOBHE OCHOBHOTO OOIIIETO 0Opa30BaHus HAIPaBICHO
Ha JOCTIDKEHHE OOYYalOUUMHUCA JTUYHOCTHBIX, METAlPEAMETHBIX W TPEIMETHBIX
00pa3oBaTEIbHBIX PE3YJILTATOB OCBOCHHUS YUYEOHOTO MIpeaMETA.

JINYHOCTHBIE PE3YJIBTATDI

B pesynbrare usyueHus MaTeMaTHKUA Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus
y oOyyaromierocs OyayT copMUpPOBaHBI CIIETYIONIUE JTUYHOCTHBIE PE3YIbTATHI:

1) rpaxkaaHCKOro BOCIHTAHMSI:

c(OPMUPOBAHHOCTh T'PAXJAHCKON IMO3ULUU O0OYyYaroIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUMCKOrO OOIIECTBA, MPEACTABIEHUE O MAaTEMaTHUYECKUX
OCHOBaX  (DYHKIIMOHHUPOBAHUS  Pa3jIMYHbIX CTPYKTYp, SBJICHHUH, MPOLEIYP
IPa)KJaHCKOI0 00111ecTBa (BBIOOPHI, ONIPOCHI U IPYTO€), YMEHHE B3aUMOACHCTBOBATH C
COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUHU € UX (QYHKIUAMU U HaA3HAUCHUEM;

2) MaTPHOTHYECKOr0 BOCIIHTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUHCKONW TPAKIAHCKONW MJICHTUYHOCTH, YBAXKEHUSI K
MPOUIJIOMY M HACTOSIIIEMY POCCHUMCKOW MaTE€MaTHUKH, LEHHOCTHOE OTHOILICHHUE K
JTOCTHKEHUAM POCCUHUCKUX MAaT€MaTUKOB W POCCHUMCKOW MATEMATUYECKOM IIKOJIbI,
WCTIOJB30BAaHUE OTHUX JOCTHXKEHUW B JAPYrUX HayKax, TEXHOJOTusx, cdepax
SKOHOMUKH;

3) AYyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHWS:

OCO3HaHWE AYXOBHBIX I[EHHOCTEM POCCHIICKOro Hapoja, chOpMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMS, ITHUYECKOTO MOBEACHHS, CBA3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHUN HAYKH U JESATENbHOCThIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJa B IOCTPOEHHE YCTOWYUBOTO Oy IyIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOUYas SCTETHUKY MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHU, PacCyKICHUN, BOCIPUUMYNBOCTh K
MaTeMaTUYECKUM aclieKTaM pa3fInyHbIX BUOB UCKYCCTBA;

5) ¢u3uIecKOro BOCIUTAHMS:

c(hOpMHPOBAHHOCTh YMEHHUS MPUMCHIThH MaTeMAaTHUECKHE 3HAHHS B MHTEpEcax
3I0pOBOTO0 M 0€30MacHOTO 0o0pa3a >KW3HW, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (30pOBOE TNHUTaHHE, COATAHCHPOBAHHBIM PEXHM 3aHATHH W OTABIXA,
perynsipHas (¢u3nueckas aKTUBHOCTB), (PU3WYECKOE COBEPIICHCTBOBAHHWE MPHU



3aHATHUAX CHOpTI/IBHO-OBI[OpOBHTeHBHOﬁ ACATCIBbHOCTBIO,

6) TPya0BOrO0 BOCIIMTAHUSI:

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIEHHOCTH TPYIOIIO0MS, MHTEPEC K PA3TUIHBIM
chepam mpodeccHOHANBLHON NESITeNbHOCTH, CBS3aHHBIM C MaTeMaTUKOW u €
NPUIOKEHUSIMU, YMEHUE COBEpINATh OCO3HAHHBIM BHIOOp Oyaymied npodeccuud u
peann30BbIBaTh COOCTBEHHbBIC >KM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTEMaTUYECKOMY OOPa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEU KU3HU,
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a]1a4 MaTeMaTHYEeCKOU
HaIPaBJICHHOCTH;

7) PKOJOTNYECKOT0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  DKOJOTHYECKON  KYJIbTYphl, TOHHMAaHHWE  BIIHSHUS
COIIMAIBHOPKOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATbHOU
Cpelibl, OCO3HaHHE TJI00ATBHOTO XapaKkTepa IKOJIOTHYECKUX pOo0IeM, OpUEHTAIUS Ha
MIPUMEHEHUE MaTeMaTUYECKUX 3HAHUMU JUIsl PEIICHUS 3aJlad B 00J1aCTH OKpY’Karolen
cpedbl, IUIAHUPOBAHUE IOCTYIIKOB W OLEHKA HX BO3MOKHBIX IOCHEACTBUNA MJIA
OKPYXKaroIIen Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKU, MOHUMAHUE MaTEMaTHUUYECKON
HayKW Kak cepbl 4elIOBEUECKON JeATEIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUMMOCTHU
JUI Pa3sBUTHS LMBWIM3ALMM, OBJIAJCHHUE SI3bIKOM MAaTEMAaTUKH UM MATEMAaTUYECKOU
KYJIbTYpOU KaK CPEACTBOM IMO3HAHUSI MUPA, TOTOBHOCThH OCYILECTBIATH MPOCKTHYIO U
VICCIIEIOBATEIIbCKY IO IEATEIIbHOCTh NHAUBUIYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare OCBOEHHS MpOrpamMMbl MO MAaTeMAaTHKE HAa YPOBHE OCHOBHOTO
obmiero oOpa3zoBaHusi y oOydarouierocss OyayT cPOpMHPOBAHBI METANpeIMETHBIC
pe3yIbTaThl, XapaKTePU3YIOIMINUECS OBIAICHUEM YHUBEPCAITBHBIMU TIO3HABATEILHBIMU
JIEHCTBUSIMH, YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU NEUCTBUSIMU u
YHUBEPCATBHBIMH PETYJISATHUBHBIMU JCHCTBUSMHU.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YYeOHbIE NeiiCTBUA
ba3oBble Jornyeckue 1eicTBUA:

BBISIBIISITh M XapaKTE€pPU30BATh CYILIECTBEHHbIE MPU3HAKKM MaTEMaTUUYECKUX
00BEKTOB, MOHATHIA, OTHOIIEHUA MEXAY MOHATUAMU, POPMYIUPOBATH ONpPEAETICHUs
MOHSTHUM, YCTAaHABJIMBATH CYUIECTBEHHBIN MPHU3HAK KiIaccu(UKali, OCHOBaHUS AJis
000011IeHHS U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATB, (dopMyIupoBaTh U peoOpa3oBbIBATh CYXKJICHUS:
YTBEPIUTENbHBIE U OTPULIATENbHbIE, €IUHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITh MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS B
(akTax, MAaHHBIX, HAOMIOACHUAX U YTBEPXKICHUSX, Npe/uiaraTb KpPUTEpUU ISt



BBISIBJICHUSA 3aKOHOMEPHOCTEN U IIPOTUBOPEUHNI;
JenaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;

IIPOBOJUTH CaMOCTOSITENIEHO JIOKA3aTeIhCTBA MATEMAaTHYCCKUX YTBEPKIACHUN
(mpsiMbIe ¥ OT MPOTHUBHOTO), BHICTPAUBATH APTYMEHTAIIUIO, MMPUBOJIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BHIBOJIBI;

BBIOMpATh CIIOCO0 perieHus yueOHO 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
perieHus, BEIONpaTh Han0O0JIee MOIXO AN C YIETOM CaMOCTOSITEIIBHO BBIJETICHHBIX
KPUTEPUER).

Bba3oBble uccienoBarenbcKkue 1eiiCTBUSA:

UCIOJb30BaTh BOMNPOCHl KAK HCCIIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUA,
(opMyIIMpOBaTh BOIPOCHL, (PUKCUPYIOIINE IPOTUBOPEUNE, TPOOIEMY, YCTAHABINBATh
HMCKOMOE M JaHHOE€, (POPMHPOBATHh THUIOTE3Yy, apryMEHTUPOBATh CBOIO IO3ULUIO,
MHEHUE;

MIPOBOJIUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIEAOBAHUE 10
YCTAaHOBJIEHUIO OCOOEHHOCTEW MAaTeMaTH4eCKOro OOBEKTa, SBJIEHUS, Hpollecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXAY 00bEKTaMu, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh OOOOILIEHHS W BBIBOJABI IO pe3ysbTaTaM
MPOBEAEHHOIO HAOJIOIEHUS, UCCIIEIOBAHUS, OLIEHUBATH JIOCTOBEPHOCTh MOJYYEHHBIX
pE3yIabTAaTOB, BBIBOJOB U 0000IIEHUI;

IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIIBUTATh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pabora c nndopmanueii:

BBISIBIISATh JA€UIIMTHI MH(POPMAIIUU, JAHHBIX, HEOOXOJUMBIX JJisi OTBETa Ha
BOIIPOC U JJIA PEIICHUS 3a]1a4H;

BBIOMpATh MH(POPMALUIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHGOPMALIMIO PA3IUYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS,

CTPYKTYpUpPOBaTh WH(MOPMAINIO, TMPEACTaBIATh €€ B pa3nyHbIX (HopMax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HAJIEKHOCTh UH(OPMAIIUH 110 CAMOCTOSITENIHBHO CPOPMYITHPOBAHHBIM
KpUTEPUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHI)Ie YHUBCPCAJIbHBIC y‘leﬁHbIe Ilef/'ICTBHﬂl

BOCIIPUHUMATh U (OPMYJIUPOBATh CY>KIEHUS B COOTBETCTBUU C YCJIOBHSIMHU U
LEJISIMU OOILEHHs, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHUS B YCTHBIX U
NUCHbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHUS 110 XOAY PEILCHU 3a/1a4yi, KOMMEHTHUPOBATh
MOJIyYEHHBIN PE3YJIbTAT;

B Xo0Jle OOCYXJEeHMs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOH TEMBI,
npo0sieMbl, peraeMoi 3a7a4un, BHICKa3bIBaTh UJIEU, HAIICIICHHbBIE HA MMOMCK PEIICHHUs,
CONOCTABISATh CBOM CYXIEHHS C CYXICHHSIMH JPYIMX YYacTHUKOB JHAJIOrA,
0OHapy>KMBaTh Pa3JIMYUE U CXOJICTBO MO3UIUHI, B KOPPEKTHOH (popMe HOpMyTUpOBAThH



Pa3HOIUIACHSI, CBOU BO3PAKEHUS;

IPEACTABIATh PE3YyJbTaThl PEIIEHUs 3aJa4d, SKCIEPHMEHTA, HCCIEHOBaHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (OpMAT BBICTYIUICHUS € YYE€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIMTOPUH.

PeryasiTuBHbI€ YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranusanmusi:

COCTaBJISITh IIJIaH, aJTOPUTM pElIeHUs 3a7add, BbIOUpATh CHOCOO pEIIeHHs C
y4E€TOM HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpMAIIUK.

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:

BJIa/ICTh HAaBbIKAMM MO3HABATEIbHOU pedieKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JEUCTBUA M MBICTUTENBHBIX MPOILIECCOB, UX PE3YJNbTATOB, BIIAJIETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI Mpoliecca W pe3ysibTaTa PEIICHUs] MaTeMaTHYeCKOM
3a/1a4u;

MPEABUJIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HHUKHYTH IMPU PEIICHUM 3aJ1auu,
BHOCUTH KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTaHHBIX,
HaWJCHHBIX OIMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pPE3yJibTaTa LU U YCIOBUSM, OOBACHSITH MPUYUHBI
JOCTIKEHUSI WM HEJOCTHXKEHHUS PE3YyJIbTaTOB JIEITEIbHOCTH, HAXOJUTh OILIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1€ATEIBLHOCTD:

NOHUMATh W HCMOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYATbHON
paboOTHI MPHU PEIICHUHN YUEOHBIX 3a7a4, IPUHUMATH 11€]1b COBMECTHOM JEATEIbHOCTH,
IUTAHUPOBATh OPTaHMU3AIMI0 COBMECTHOM palOThl, pacmpeneisitb BUABI padoT,
JIOTOBApUBATHCS, OOCYXKIaTh MPOIECC U pe3yabTaT pabdoThl, 0000I1aTh MHEHUS
HECKOJIBLKMX JIFOJICH;

y4acTBOBaTh B TPYNMNOBBIX (opmax padboThl (0OCYXKIaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE MITYPMbI» U UHBIC), BBINOJHATH CBOIO YacTh PaObOTHl U KOOPJAUHUPOBATH
CBOU JICUCTBHUS C IPYTMMU YJIEHAMH KOMaHJbl, OLICHUBATh KAYECTBO CBOETO BKJIAJA B
001U MPOAYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aHMOICHCTBHSI.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yNbTaThl OCBOCHHS IMPOTpaMMbI MO MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CpeTHero 0011ero 00pa3oBaHusi MPEACTaBICHBI IO TO/IaM O0yYCHHS
B paMKax OTJICJbHBIX YYEOHBIX KypCOB B COOTBETCTBYIOIIUX pa3jieiaxX MporpaMMEI 110
MaTeMaTHKe.

OE/TEPAJIBHAS PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»



HHOACHUTEJBHASA 3AIIMCKA

VYuebHbIil Kypc «Anredpa u Hayaia MaTeMaTUYECKOTO aHAIU3ay SIBJISIETCS] OJJHUM
U3 Haubosee 3HAYMMBIX B IIPOTPAMME CPEIHEro o0Iero oopa3oBaHus, MOCKOJIBKY, C
OJIHOM CTOpPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y Al M3y4YEHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrod CTOPOHBI, (POPMHUPYET JOTHUECKOE U
abCTpaKkTHOE MBIIIJIEHHE OOYYaroIIMXCsl Ha YpOBHE, HEOOXOAWMOM JJisi OCBOEHUS
y4eOHBIX KypcOB HH(POPMATUKU, OOLIECTBO3SHAHMS, UCTOPUH, CIIOBECHOCTH. B pamkax
y4eOHOro Kypca «Anredpa W Hadajga MaTeMaTHYECKOTO aHain3a» OO0ydarolruecs
OBJIAJICBAIOT YHHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM Hayku, KoTopas (HopMyIHupyer
CBOM JTOCTIKEHUS B MATEMAaTUYECKOU popme.

VY4eOHbIl Kypc anreOppl M HayaJl MaTeMaTHYECKOIO aHajiu3a 3aKJIajbIBaeT
OCHOBY JUIsl YCIICILTHOTO OBJIAJICHUS 3aKOHAMH (DU3UKHU, XUMHUH, OMOJIOT MU, TOHUMaHUs
OCHOBHBIX TEHACHIMI 3KOHOMHKM U  OOILIECTBEHHOW JKW3HHM, TO3BOJIAET
OpUEHTHPOBATHCSI B COBPEMEHHBIX LU(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B TOBCEIHEBHOW XU3HU. B Toxke Bpems oOBIaJcHHUE
aOCTpaKTHBIMU U JIOTUYECKH CTPOTMMH MaTEMaTUYECKUMU KOHCTPYKIUSIMH Pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTb YTBEPKACHMUS,
HCIIONB30BaTh O000OIIEHHE W KOHKPETH3alMi0, aOCTparupoBaHWE U aHAJIOTHIO,
(GopMupyeT KpeaTUBHOE M KPUTUYECKOE MbllUIeHUE. B Xone m3ydeHust anreOpsl u
HayaJl MaTeMaTHYeCKOro aHalM3a Ha YpOBHE CpeAHero oolmero oOpa3oBaHMS
oOyyarouiecss MOJY4YalOT HOBBIM  ONBIT  pPEIICHUS  NPUKIAAHBIX  3a7ad,
CaMOCTOSATENIBHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJIEIEH peajbHBbIX CUTyalluil U
MHTEPHPETALNH MOTYYEHHBIX PEIICHHUI, 3HAKOMATCA ¢ MPUMEPAMH MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B MPUPOAE, HAYKE M B HCKYCCTBE, C BBIJAIOIIAMHUCS
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VYyeOHblli Kypc anareOpsl M Hayal MaTeMaTUYeCKOro aHanu3a o0naaaer
3HAYNUTEIBHBIM BOCHUTATEJBHBIM ITOTEHIMAJIOM, KOTOPBIA pEanu3yeTcss KakK 4Yepes
y4eOHbI MaTepHual, CrocoOCTBYIOIHUNA (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMUS,
Tak U 4yepe3 cnenuduky y4eOHON AEsTeNbHOCTH, TpeOyIolelH CaMOCTOSITEIbHOCTH,
AKKYpaTHOCTH, IIPOJOJDKUTEIbHON KOHLUEHTPAMd BHUMAaHUS U OTBETCTBEHHOCTH 32
MTOJTyYEHHBIA PE3yJIbTaT.

B ocHoBe MeTonuku o0yueHHs anredpe W HayajlaM MaTeMaTH4YeCKOro aHaju3a
JIEKUT NEATeIbHOCTHBIA MPUHIUIT O0yYESHHUS.

B crpyktype mnporpammbl 1o ajredpe M HadajaM aHaiu3a BbLACISIOTCA
CIIEIyIOIME COJEPKATEIbHO-METOIUYECKHE JUHUM: «Yuciia W BBIYMCICHUSY,
«DyHkun u rpapukn», «YpaBHEHUS U HEpaBeHCTBa», «Havana maremarnyeckoro
aHanu3a», «MHOXECTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOANYECKHUE
JMHUU U3YyYaIOTCSl Ha MPOTSHKEHUH JBYX JIET 00y4YeHUsl Ha YPOBHE CPEAHEro OOIIero
00pa3oBaHUsl, ECTECTBEHHO JIOMOJIHSS APYT IpYyra U MOCTEIEHHO HACHIIIASICh HOBBIMU
TEMaMU U pazzenaMu. JlaHHbIN yueOHBINA KypC SBISETCS WHTEIPATUBHBIM, IIOCKOJIBKY
o0beauHsET B cebe cofep:KaHne HECKOJIbKUX MAaTeMaTUYECKUX JNUCLMIUIMH: anredpa,



TPUTOHOMETPHUS, MATEMATUYECKUI aHAIN3, TEOpUsI MHOKECTB U Apyrue. [Io mepe Toro
Kak oOydaroluecs: OBJIaJIeBalOT BCE 0oJiee MMPOKUM MAaTEMaTHUYECKUM alapaToM, y
HUX TIOCJENOBaTENbHO (OPMHUPYETCS U COBEPIICHCTBYETCS yMEHHE CTpPOUTH
MaTEMaTUYECKYIO0 MOJIENb PEAJbHON CHUTyalluM, PUMEHSTh 3HAHMS, MOJyUYECHHBIE B
y4eOHOM Kypce «Anredpa W Havyajlla MaTEMaTUYECKOrO aHAINW3a», ISl PELICHUS
CaMOCTOSITENIbHO ~ COPMYJIMPOBAHHOM  MaTeMaTWUYeCKOM  3agaud, a  3areM
UHTEPIIPETUPOBATD [TOJIyYEHHBIHN pe3ynbTar.

CopepxxarenpHO-MeTOIMYECKass JHHUA «YWciaa W BBIYUCICHUS» 3aBepIIacT
(opMUpOBaHNE HABBIKOB HCIOJB30BaHUSl JEHCTBUTENIBHBIX YHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOIro o0miero oopazoBanus. Ha ypoBHe cpegHero oo1iero
oOpa3oBaHusi  0coboe  BHHUMaHHE  yJenserca  (OPMUPOBAHUIO  MPOYHBIX
BBIUMCIIMTEIBHBIX HABBIKOB, BKIIIOYAIOLIUX B C€0sl MCIIOJIB30BAHUE Pa3IMUHBIX (GOpM
3aMyCy ACUCTBUTEIHHOTO YHCIIA, YMEHUE PAITMOHAIFHO BBITIOTHATH IEHCTBUS C HUMH,
JenaTh NPUKUAKY, OLIEHMBaTh pe3ynbraT. OOydarommuecs MOJIy4alOT HaBBIKU
OpUOIMKEHHBIX BBIUMCICHUM, BBITIOJHEHUS ACUCTBUN C YMCIIaMH, 3alIUCAaHHBIMU B
CTaHIapTHOH (¢opMe, HCIOIH30BAHUS MaTEeMAaTHUYECKUX KOHCTAHT, OLIEHWBaHUS
YHCJIOBBIX BBIPAKECHUH.

ConepxarenpHass JIMHUS «YpaBHEHUS] W HEPABEHCTBA» peaJM3yeTcsl Ha
OPOTSHKEHUH BCEro 0Oy4EeHHs Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus, MOCKOJIbKY
B K&XXIOM pa3fielie IPOrpaMMbl MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3ajad.
OOyuaroiyecs OBJIaIeBAIOT Pa3IMYHBIMUA METOJAMU PELICHUS LIEbIX, PAlMOHAIBHBIX,
UppalMOHAIbHBIX, [OKA3aTEIbHBIX, JIOTapUPMUUECKUX U TPUTOHOMETPUUECKHUX
YpaBHEHMI, HEPABEHCTB M MX cucTeM. llomyueHHbIE yMEHUS HUCHOIB3YIOTCS MPH
UCCIeOBaHNH (PYHKIHUK C TTOMOIIBIO TPOU3BOAHOM, PEIICHUH MPHUKIAIHBIX 3a1a4 U
3aJlay Ha HaxOXKJEHHE HauOONbIIMX W HAUMEHbIIMX 3HadeHud ¢GyHkuuu. JlaHHas
coJiepKaTeNbHas JIMHUS BKIIIOYAeT B ce0s Takke (OpMHUpPOBaAHHE YMEHUN BBITTOJHATH
pacuétsl 1o Gpopmysiam, peoOpa3oBaHUs LEIbIX, PALIMOHATbHBIX, UPPALMOHATIBHBIX U
TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaK)Ke BBIPAKEHUH, COMEP)KAIINX CTETICHH U
norapudmMbl. brarogaps u3yyeHUI0 alreOpanyveckoro Marepuana IMpPOUCXOIUT
JalbHENIee  pa3BUTHE  ANTOPUTMHUYECKOTO W aOCTPAKTHOTO  MBILIUICHHUS
oOyyarouxcsi, (GOpPMHUPYIOTCS HABBIKA JEIYKTUBHBIX PACCyKJIE€HUW, paboOThl ¢
CUMBOJIBHBIMH (hOpMaMu, NMPEACTABICHUS 3aKOHOMEPHOCTEHN 1 3aBUCUMOCTEN B BUJIE
PaBEHCTB M HEpPaBEHCTB. Aunrebpa mpemnaraeT 3(QQGEeKTUBHbIE HHCTPYMEHTHI IS
pEIIeHUsT MPAKTHUYECKUX W eCTECTBEHHO-HAYUYHBIX 3ajad, HATJSIAHO JIEMOHCTPUPYET
CBOM BO3MOXXHOCTH KakK SI3bIKa HAyKHU.

ConepxarenpHo-MeToauyeckas JuHUA «DyHKUMU U rpaduKu»  TECHO
NeperieTaeTcs ¢ IPYruMu JTUHUSAMU Y4eOHOT0 Kypca, OCKOJIbKY B KaKOM-TO CMBICIIE
3aJaéT  TOCJIEOBATEIbHOCTh U3y4eHUs MaTepuana. l3ydeHue CTemneHHOM,
MOKAa3aTeNIbHOM, JTOrapu(MUUECKOW U TPUTOHOMETPUUECKUX (PYHKIUN, UX CBOMCTB U
rpaduKoB, HCMONb30BaHME (QYHKIUN U1 pelieHusl 3agad M3 JIpYrux y4eOHbIX
NPEIMETOB U PEAIbHOM KU3HHU TECHO CBSA3aHO KaK C MaTEMAaTUYECKUM aHAIU30M, TaK
U C pelIeHHeM ypaBHEHMI W HepaBeHCTB. [Ipu 3ToM Oonblioe BHUMaHHE YACISETCS



(GopMHpOBaHHIO YMEHUS BBIpaXKaTh (HOpMyJlaMH 3aBHCHUMOCTU MEXAY pazIMuHBIMU
BEJIMYMHAMH, MCCIIEI0BATh MOMy4YeHHbIE (PYHKUIUHU, CTPOUTHh UX Tpaduku. MaTtepuan
COJIepKaTeIbHON JIMHUU HAalleJIeH Ha Pa3BUTHE YMEHUN M HABBIKOB, MO3BOJISIONINX
BBIPQ)KaTh 3aBUCUMOCTH MEX]Yy BEIIMYMHAMHU B Pa3iIUyHON (hopMe: aHAIMTHUECKOMH,
rpadpuyeckoif u  ciaoBecHoW. Ero  m3ydeHwme  cmocoOCTByeT  pa3BUTHIO
QITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUI0 M KOHKPETHU3AllHH,
MCTIOJIb30BaHUIO aHAJIOTHIA.

CopepxarenpHas juHug «Havama wmaTeMaTMueckoro aHaliv3a» MO3BOJISET
CYILLIECTBEHHO PaCIIMPUTh KPYr KaK MaTeMaTHYEeCKHX, TaK W MPHUKIATHBIX 3a1ad,
JOCTYMHBIX OOYYaroMKUMCS, Y KOTOPBIX TMOSBISETCS BO3MOXKHOCTH HCCIIENOBaTh U
CTPOUTH rpaduKu (YHKIIHA, ONPEAENATh UX HauOOJbIINE U HAUMEHBIINE 3HAYCHHUS,
BBIUUCTATh TUIOMATU (GUTYp U OOBEMBI TEJ, HAaXOIUTh CKOPOCTH M YCKOPEHUs
nporeccoB. ConmepkareiabHasi JTHHUS OTKPHIBACT HOBBIE BO3MOXKHOCTH TMOCTPOCHUS
MaTEeMaTHUYECKUX MOJENICH peaNbHbIX CUTYallui, HAaX0XKICHUS HAMITYYIIErO PEIICHUs
B MPUKIAJHBIX, B TOM YHCJE COLMAIbHO-IKOHOMUYECKUX, 3aJadaxX. 3HAKOMCTBO C
OCHOBAaMH MAaT€MaTHYECKOTO aHajiu3a CIIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO,
(GOopMaTbHO-IOTHYECKOTO M KPEATHBHOTO MBIIUICHUSA, (HOPMUPOBAHUIO YMEHUH
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHUKE W HCKYCCTBE.
OOyuarommecs y3HAIOT O BBIIAIOIINXCS PE3YJIbTaTaxX, MOMyUYEHHBIX B XO/€ Pa3BUTHUS
MaTEeMaTHKHU KaK HayKd, U UX aBTOpax.

CopepxarenpHo-MeTOMYEeCKass JUHUS «MHOXeCTBa M JIOTUKa» B OCHOBHOM
MOCBSIIEHA  JJEMEHTaM  TEOPHH  MHOXECTB.  TeopeTHKO-MHO>KECTBEHHBIC
MPEICTAaBICHUS] TPOHU3BIBAIOT BECh KypC IIKOJBbHOM MAaTEeMAaTHKH W TPEAJIararoT
HamboJiee yHUBEPCATbHBIN SI3bIK, OOBEAMHSIIONIMIA BCE pa3leibl MAaTEeMAaTHKH U €&
MPIJIOKEHUH, OHH CBS3BIBAIOT PA3HBIC MATEMATHUECKHUE TUCIIUTUIMHEI B €IMHOE IIEJI0€.
[TooToMy BaxHO /JaThb BO3MOXKHOCTH OOydYaromIeMycsi TMOHUMaTh TEOPETUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHON MAaTeMaTWKH U HCIOJb30BaTh €ro s
BBIPAKCHHSI CBOUX MBICIICH.

B yuebHOM Kypce «Ainrebpa W Hayalla MaTE€MAaTUYECKOrO aHAIU3a»
MPHUCYTCTBYIOT TaKXKE€ OCHOBBI MAaTEMaTHUECKOTO MOCIIMPOBAHNUS, KOTOPHIE MTPU3BAHBI
chopMHUPOBAaTh HABBIKM TIOCTPOSHUS MOJENEH pealbHBIX CUTYyallMid, UCCICIOBaHUS
ATUX MOJENEH C TMOMOINBI0 ammapaTa anreOpsl U MaTeMaTHYeCKOTO aHaln3a U
MHTEPIPETALNN TTOJIYICHHBIX Pe3yNbTaToB. Takue 3alaHusl BIUICTCHBI B KaXKIbIH U3
pa3zenoB TMpOTpaMMbl, TIOCKOJBKY BECh MaTepual y4eOHOro Kypca HIMPOKO
UCTIONB3YeTCsl I pelIeHus TNPUKIAAHBIX 3amad. [lpu  pemeHnu peabHbIX
NpaKTHYECKUX 3a7ad oOydaromuecs pa3BUBAIOT HAOMIOAATEIbHOCTh, YMEHHE
HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh aHAJIOTHIO, 0000IIaTh
Y KOHKPETU3UPOBAaTh podiemy. [lesTebHOCTh 0 POPMUPOBAHUIO HABBIKOB PEIICHHUS
MPUKIAIHBIX 337a4 OpPraHU3yeTCsl B MPOIECCe M3YUYEHUS BCEX TEM y4eOHOro Kypca
«Anre0Opa 1 Hayajla MAaTEMaTUYECKOTO aHATTN3ay.

OO1iee YHMCIIO 4YacoB, PEKOMEHJIOBAaHHBIX MJI M3y4deHHUs ydeOHOro Kypca
«Anrebpa u Havajga MaTEMaTHYECKOTO aHanu3ay, - 170 gacoB: B 10 kmacce - 68 yacos



(2 yaca B Hesrenmo), B 11 kmacce -102 gaca (3 yaca B HEZIEIIO).

COILEPKXAHUE OBYYEHUSA

10 KJIACC

Yucia 1 BbIYHCICHUSA

PaunonaneHpie unciia. OOBIKHOBEHHbIE M JECATUYHBIE JPOOU, TMPOLEHTHI,
OeCKOHEUHbIE EpUOINUYECKUE qpoou. Apru(pMeTHUECKUE OIEPALIUU C PALlUOHATIbHBIMU
YHCclIaMu, TPeoOpa30BaHUs YUCIOBBIX BhIpaxeHu. [[puMenenue apobeii 1 mporeHToB
JUISl pELLICHUS] IPUKIAAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIEN 3HAHUN U PEATIbHOM KU3HU.

JleicTBUTENbHBIE 4YMCla. PalMOHanmbHbIE W HPPALMOHAIBHBIE  YHUCIIA.
Apudmernueckre onepanud C JEUCTBUTENbHbIMU uHciaMu. [IpubamxénHbie
BBIYMCIICHHUS, [TPAaBUJIa OKPYIJICHHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ nenbiM nokaszarteneMm. CrangapTHas popMma 3anucu 1eHCTBUTEIBHOTO
yycna. Mcnonb3zoBanue noaxonsmieid (opmbl 3alHCH JEHCTBUTEIBHBIX YHUCEN IS
peLIeHUs NPAKTUYECKUX 3a7a4 U [TPEACTABICHUS TaHHBIX.

ApudmMernyeckuii  KOpEHb HaTypaJbHON CTEIICHU. [enictBus c
apu(pMeTHYECKUMU KOPHAMHU HaTypalbHOMN CTETIECHU.

CHHyC, KOCHHYC W TaHIE€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOI'O ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPE0OpPa30BaHUSI.

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUMU.

OcHOBHBIE

TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHHE, KOpEeHb ypaBHEeHUs. HepaBeHCTBO, pelieHue HepaBeHcTBa. MeTton
UHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPAaBHEHU U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPAaBHEHUM.

[IprMmeHeHne ypaBHEHN M HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a4ad U
3a/1a4y U3 pa3IUYHbIX 001acTe HAYKH U peabHON KU3HH.

DYyHKIUHU U TPAPUKHU

OynkIus, crnocoObl 3ananusa Qynknuu. ['padux dynkmm. B3anmao oOpatHbie
GyHKUIUU.

OO6nactb ompeneseHuss U MHOXeCTBO 3HaueHMd QyHkiuu. Hymu ¢yHKuumu.
[TpoMexyTKH 3HAKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU.

Crenennas (yHKIUS ¢ HaTypaJbHBIM M IIeJIbIM Moka3aTeneM. E€ cBolicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-Oi CTEIEHHU.

TpuronomeTpudeckass  OKPYKHOCTh,  OINpEAENEHHE  TPUTOHOMETPUIECKHX
(yHKUIMNA YUCIOBOTO apryMEHTA.



Hayana mareMaTH4ecKOro aHajiu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs MOCIEAOBaTeIbHOCTEH. MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

Apudmernueckas W TeoMeTpUUYecKas MPOTpeccur. becKOHEeUHO YyObIBaromas
reomeTrpudeckas mporpeccus. Cymma OeCKOHEUHO YOBIBAIOIICH TE€OMETPUYECCKOM
nporpeccur. @opMmysna CIOXKHBIX MPOLEHTOB. lcronb30BaHUE MPOTPECCUU s
pElIeHUs pealibHbIX 3a/1a4 MPUKJIAJHOIO XapaKTepa.

MHoxecTBa M JIOTHUKA
MHoOXkecTBO, omepaluu HajJ MHOXecTBaMu. Jluarpammel Oilnepa-BeHHa.
[IpumeHeHnEe TEOPETHKO-MHOXKECTBEHHOIO —armapara JJisi OINUCAHUSA PEATbHBIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTHX yIeOHBIX MPEAMETOB.
Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

10 KJIACC

Yuciia u BBIYMCTICHUS
Harypanpubie u nensie yncna. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.
CreneHb ¢ palHOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.
Jlorapugm umcna. JlecaTudHbIE U HaTypajbHbIC JOTapU(pMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALIUX JTOTapU(MBI.

[IpeoOpazoBaHHe BBIPAKEHUN, COJAEPKAIIMUX CTENEHH C PaluOHAIbHBIM
ITOKA3aTEeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckne ypaBHEHUS U HEPABEHCTBA.

CucreMbpl TUMHEWHBIX ypaBHEHMU. PelieHue NpuknagHbIx 3agad € MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHH.

CucTeMbl U COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpruMmeHeHne ypaBHEHN, CUCTEM M HEPABEHCTB K PEIICHHI0 MAaTEMATHYECKHUX
3a/1a4 ¥ 3a7]a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HHU.

DOyHKUUM U TpaduKu

Oynkrus. [lepuonnueckne ¢ynkiuu. [IpomMexyTku MOHOTOHHOCTU (PYHKITUH.
Makcumymbl ¥ MUHUMYMBI (QyHkiuu. HawuOonbiiee u HauMeHbIliee 3HAUYCHHE
(GyHKIIUY HA TPOMEKYTKE.

Tpuronomerpryeckue PyHKITUN, KX CBONCTBA U TpaUKH.

[TokazaTenpHas u norapudmudeckas GyHKIIUNA, UX CBOMCTBA U rpadUKH.

Ucnonp3oBanne rpadukoB GYHKIUNA 71 PEIICHHUS yYPaBHEHUN W JMHEHHBIX
CUCTEM.

Ucnonp3zoBanne rpadukoB (QyHKIME i1 UCCIEAOBaHHUS TMPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPH PEHICHUH 3aJady W3 JPYTuX y4eOHBIX
MPEIMETOB U PEATIBHOM KU3HHU.



Hayana mareMaTH4eCcKOro aHAIU3a

HenpepriBHble QyHKIIMN. MeTOI MHTEPBAJIOB JUIsl PELICHHUS] HEPABEHCTB.

[IpousBoanas pyHkiuu. ['eomeTprdeckuii U PU3NUECKUNA CMBICT TPOU3BOIHOM.

[Ipou3BoaHble 3neMEHTApHBIX (QyHKUUNA. POpMyJIbl HAXOXKJIEHUS MTPOU3BOIHON
CYMMBI, IPOU3BEACHUSI U YACTHOTO (QYHKIIHI.

[IpumeHeHne MPOU3BOJHOM K HMCCIENOBAaHMIO (YHKIIMH HAa MOHOTOHHOCTH U
sKCcTpeMyMbl. HaxoxkeHue HamOOJbIIET0O M HAaWMEHBIIET0 3HaYeHUs (PyHKUIUU Ha
OTpE3KE.

IIpumeHeHne TNPOM3BOMHOW JUI HAXOXKACHUS HAWIYYLIETO pElIeHHs B
NPUKIAAHBIX 33Ja4ax, I ONpPEeeIeHUs] CKOPOCTH IMpoIecca, 3aJaHHOro (HopMyJioi
WIH TpauKOM.

[lepBoobOpasnas. Tabmuia nepBooOpa3HBIX.

WNHrerpai, ero reoMeTpu4ecKkuii 1 GU3HUECKUil CMbICI. Bpluncinenue uurerpaia
o ¢popmyne Hrrorona-JleiiOuuua.

HPEIMETHBIE PE3YJIBTATDBI

K kxonmy oOyuyenuss B 10 kjacce o0O0ydarouuics TOJYYUT CIEIYIOIINE
MPEMETHBIC PE3YIbTATHI:

Yuciia 1 BBIYMCICHUS:

ONEepUpOBaTh  IMOHATUAMH: PAUUMOHAIBHOE M  JEHCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLIEHTHL;

BBINIOJIHATH ApU(PMETHUECKHUE ONEpalli C PALIMOHAIBHBIMU U IEHCTBUTEIILHBIMU
YUCIIaMHU;

BBINIOJIHATh TPUOIMKEHHBIE BBIYMCIICHUSA, HMCIOJb3Yysl TpaBuia OKPYTIJIEHUS,
JienaTh NPUKUIKY U OLEHKY pe3yJIbTaTa BIYMCICHHI;

OTNIEepUPOBATh MOHATUSAMU: CTENEHb C LEJbIM MOKa3aTeseM, cTaHnaapTHas ¢popma
3alMCU  JEWCTBUTENBHOIO YHCIA, KOPEHb HAaTypaJlbHOW CTENEHM, HCIIOIb30BAThH
HOIXOANIYI0 (hOpMY 3allMCh JAEUCTBUTEIBHBIX UUCEN ISl PEHICHUs MPaKTUYECKUX
3a/1a4 ¥ NPEJCTaBICHUS JaHHBIX;

ONEpUPOBATh IMOHATUSMU: CUHYC, KOCUHYC W TaHI€HC IMPOU3BOJIBHOIO YIJIA,
UCIOJIb30BaTh 3aMKCh MPOU3BOJBHOTO YIyia yepe3 oOpaTHbIE TPUTOHOMETPUUYECKUE
GbyHKIUU.

YpaBHeHUS U HEPABEHCTBA:

ONEPUPOBATH TMOHATUAMU: TOXKIECTBO, YPaBHECHHE, HEPABEHCTBO, LEJIOE,
palMOHAJIbHOE, UPPALMOHAIBHOE YPAaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHHE;

BBITIOJIHATh TMPE0Opa30BaHMsI TPUTOHOMETPUYECKUX BBIPAKEHUN U peniaTh
TPUTOHOMETPUUECKUE YPABHECHUS,

BBITIOJIHATh MPEOOpPA3OBaHMS IIEJIBIX, PAIMOHAIBHBIX M HPPAUOHATBHBIX
BBIPQXKCHUN M pEIIaTh OCHOBHBIE THUIIbI LEJIBIX, PALMOHAIBHBIX U UPPALUOHAIBHBIX
YPaBHEHUU U HEPABEHCTB;



NPUMEHSTh YPAaBHEHUSI U HEPABEHCTBA JUIsl PEIICHUsS MaTEeMaTUYECKUX 3a/lay U
3a/1ay U3 pa3IU4HbIX 001acTel HAyKH U peaibHOW KU3HH;

MOJIETTUPOBATh PEeaAJIbHbIE CUTYAIIMH Ha SI3bIKE aJIreOpbl, COCTABIIATh BHIPAXKEHUS,
ypaBHEHUS, HEPABEHCTBA 10 YCJIOBUIO 33[a4M, UCCIEAOBATH MOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM ammnapara anreOpsl.

DOyHKUUM U Tpapuku:

OnepupoBaTh MOHATUSAMHU: (GYHKIHUSA, CHOCOOBI 3adaHus (PYHKIUHU, OOJIACTh
ompeneneHns: M MHOXKECTBO 3HaueHU (QyHKIUM, rpaduk QYHKIUU, B3aHUMHO
oOpaTHble PYHKIINU;

OTIEpUPOBATH MOHATUSAMU: YETHOCTh W HEUYETHOCTHh (DYHKIIMU, HYJIH (PYHKITUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

UCIO0JIb30BaTh Tpaduku GyHKIUN U1l pelIeHUs] ypaBHEHU;

CTPOUTh W 4YHUTaTh rpaduKu JWHEHHOW (GYHKUIMU, KBAAPATUYHOW (PYHKIUH,
CTENIEHHOUW (PYHKIUU C IIeJIBIM TTOKa3aTeNIeM;

MCTIONB30BaTh rpaduku GyHKIUN I UCCTIE0OBAHUSI TPOIIECCOB U 3aBUCUMOCTEMN
MIpU pEelICHUU 3a7a4 U3 JPYTUX YU4EOHBIX MPEAMETOB U PEaIbHOMN KU3HH, BHIPAXKATH
(opMyramMu 3aBUCUMOCTH MEKy BEJIMUYNHAMH.

Havana mareMaTH4ecKOro aHajiu3a:

ONepUpPOBATh NOHATUAMMU: MOCJIEI0BATEIbHOCTD, apu(MeTHIecKas u
reOMETPUYECKAsl POTPECCUU;

ONnepupoBaTh  MOHATUSAMHU:  OECKOHEUHO  yObIBallias reoMeTpudecKas
porpeccusi, cyMMa 0€CKOHEYHO yObIBaIOLIE r€eOMETPUYECKOM IPOTPECCHH;

3aJ1aBaTh NOCJIEN0BATEIBHOCTH PA3IMYHBIMU CIIOCO0aMU;

MCIIOJIb30BaTh CBOWCTBA IOCIIENIOBATEIIBHOCTEW M IMPOrpECCUM IS PEIIECHUs
pEaJIbHBIX 33]a4 IPUKJIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA:
OIIEpUPOBATH MOHATHUSIMU: MHOMXECTBO, OIEPAllMU HAJl MHOKECTBAMMU;
VCTIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIA ammapaTr JJjisd OMUCAHUS pPEabHBIX
IIPOIICCCOB U SIBJICHUH, TIPH PEIICHHUH 3a]1a4 U3 JIPYTUX YICOHBIX IPEAMETOB;
OIIEpUPOBATH MTOHATHUSIMMU: ONPEAECICHUE, TEOPEMA, CIECACTBUE, I0KA3aTEIbCTRO.

K xonimy oOyuenuss B 11 kJjacce o0Oyyaromuics TMOMYYUT CIEAYIOIINE
MpEAMETHBIC PE3YJIbTATHI:

Yucaa 1 BbIYUCIEHHUA:

ONEPUPOBATH MOHATUSIMU: HATypaJbHOE, 1I€JI0€ YUCIIO, UCMOJIb30BaTh MPU3HAKU
JEJIMMOCTH LEJIBIX YUCEJI, PA3JI0OKECHUE YHCIIa HA MPOCThIC MHOKUTEM JJIS1 PEIICHUS
3ajJa4;

OIIEpUPOBATH MOHATHEM: CTEIIEHD C PALIMOHAIBHBIM MOKA3aTEIIEM;

OTIEpPUPOBATh TMOHATUSAMU: JIOTapU(PM YHCIA, JACCATUYHBIE M HATypajbHbIE
norapu@Msl.

YpaBHeHUS U HEPABEHCTBA:



NPUMEHSTh CBOMCTBA CTENEHU JUIsl IPeoOpa30oBaHUsl BBIPAXKEHUMN, ONEPUPOBATH
NOHATUSMU: TOKA3aTEIIbHOE YPAaBHEHHWE M HEPABEHCTBO, PEUIaTh OCHOBHBIE THIIBI
MOKa3aTEJIbHbIX YPABHECHUI U HEPABECHCTB;

BBITIOJIHATh ~ MPEOoOpa3oBaHUsl  BBIPAKEHUM,  COAEpKalIUX  JIorapu@mbl,
OTIEpUPOBATh TOHATHUSAMH: JOTAPU(PMUUECKOE YpaBHEHHE M HEPABEHCTBO, PEIIaTh
OCHOBHBIE TUITBI JIOTApU(MUUECKUX YPABHEHUN U HEPABEHCTB;

HAXOJUTh PEIIEHUS MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATH TOHATUSMHU: CHCTEMA JIMHEWHBIX YPAaBHEHHU M €€ peIICHUE,
HCMOJIb30BaTh CUCTEMY JIMHEHMHBIX YPABHCHUH JJIS1 PEIICHUS ITPAKTUYECKUX 3a1a4;

HAXOJUTh PEHICHUS MPOCTEHUIINX CUCTEM W COBOKYMHOCTEH PAMOHAIBHBIX
YPaBHEHHUU U HEPABEHCTB;

MOJIETUPOBATh PEabHbIC CUTYAlIUH Ha SI3BIKE allreOpbl, COCTABIIAThH BHIPAKEHUS,
YPaBHEHHSI, HEPABEHCTBA U CUCTEMBI M0 YCIIOBUIO 3a/1a4M, UCCIEA0BATH TOCTPOCHHBIE
MOJIENIM C UCIIOJIb30BAaHUEM ammapara anreOpsl.

DOyHKUUM U Tpaduku:

OMepupoBaTh  MOHATUSMHU:  TNepuoanyYeckas  QYHKIMS,  MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTpeMyMa (PyHKIIMU, HauOOJIbllIee U HAUMEHbIIIEEe
3HauYeHUs (PYHKIIMM HAa MTPOMEKYTKE, UCTIOJIb30BaTh UX JJIsi UCCIIENOBaHUS (DYHKIIUH,
3aJlaHHOM TpaduKoMm;

OIIEPUPOBATH ITOHATUSIMMU: rpaduKy MoKa3aTeIbHOM, JIOrapuPpMUIECKOM
U TPUTOHOMETPUYECKUX (PYHKIUH, n300paxaTh UX HA KOOPJAMHATHOM IJIOCKOCTH U
MCIIOJIB30BATh ISl PELICHUS] YPABHEHUN U HEPABEHCTB;

M300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH TpadUKH JTUHEHHBIX YPaBHEHHUN U
VCIIOJIB30BATh UX ISl PELICHHS] CUCTEMBI JIMHEUHBIX YPABHEHUM;

UCIIOJIb30BaTh rpaduku yHKIIMMA JJI UCCIIEIOBAHUS MTPOLIECCOB M 3aBUCUMOCTEMN
W3 IPYTUX YYEOHBIX JUCHUIUINH.

Havana MareMaTH4eCKOr0 aHAIM3A:

OTepUpOBaTh TMOHATUSIMH: HETNpephiBHAS (GYHKIUS, MPOU3BOAHAS (PYHKIUH,
UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3NYECKUI CMBICT TPOU3BOJHON ISl PEIICHUs
3a1ad4;

HAXOJUTh TMPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIIMM, BBIYUCIATH TPOU3BOIHBIC
CYMMBI, TIPOU3BEJICHUS, YACTHOTO (DYHKITHI;

MCIIOJIH30BaTh MPOU3BOAHYIO I MCCICIOBAHUS (PYHKIIMM HA MOHOTOHHOCThH U
AKCTPEMYMBI, IPUMEHSATH PE3YIbTAThl UCCIICTOBAHUS K TTIOCTPOCHUIO TPAPHUKOB;

WCMOJIb30BaTh MPOU3BOJHYI [UIA HAXOXKICHUS HAWIYYUIEro pEIIEHUs B
MPUKJIAHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3a]1a4ax;

OTepupoBaTh  TOHATHSMHU:  TIEpBOOOpa3Hass W HMHTETpay, MOHUMATh
reOMETPUYECKUN U (PU3NIECKUN CMBICIT HHTETPaJIa;

HaxXOJIUTh TEPBOOOPA3HBIC DJEMEHTAPHBIX (DYHKIIHMM, BBIUUCISATH UHTETPAN IO
dopmyne Hrrorona-JleitOnuna;

peliaTh NPUKIAIHBIE 3aJayd, B TOM YHCJIE COIMAIbHO-DKOHOMHYECKOTO |
bU3UYECKOro XapakTepa, Cpe/ICTBAMU MaTeMaTHYECKOr0 aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KoanuyecTBO Yyacos DJIeKTPOHHbIE
[1]
n/- HanmenoBanmue pa3jiesioB B Konrtpoa Ipakruue  (uudponkie)
i U TeM NPOrpaMmbl ce bHBIE cKHe o0pa3oBaTe/ibHbIE
re padoThbI padoThI pecypcbl
MHoOkecTBa pallMOHATBLHBIX
W ICHCTBUTEIILHBIX YHCEIL. https://resh.edu.ru/subj
1 14
PanmoHansHbIe ypaBHEHHS ect/51/10/
Y HEpaBEHCTBA
DyHKIUU U TpapUKU.
9 CTyeneLIIn, . eib(le 5 https://resh.edu.ru/subj
H ect/51/10/
MOKa3aTejIeM
Apudmerndeckuii KOpeHb
3 N—0ii CTCIICHH. 7 https://resh.edu.ru/subj
HppanuronanbHbie ect/51/10/
YpaBHEHHUS U HEPABEHCTBA
Dopmysl .
4 ; T 34 https://resh.edu.ru/subj
puroHomeTpuu. Tpuronom ect/51/10/
eTPUYECKUE YPAaBHCHUS
IlocnenoBaTeIbHOCTH U https://resh.edu.ru/subj
5 5
MPOTrpeCcCuu ect/51/10/
[ToBTOpenue, 06001IIECHNE, https://resh.edu.ru/subj
6 . 3
cucTeMaTHu3alus 3HaHui ect/51/10/
OBHIEE KOJIMYECTBO 68 0
YACOB 110 ITPOI'PAMME
11 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne  HaummeHoBaHue
(uudposrbie)
n/  pasjiesioB H TeM Becer Konrtpoann  IIpaktuyeck
oOpa3oBaTe/ibHbIEC
1 NporpaMmMbl 0 ble padoThI ue padoTbl
pecypchl
CrenieHs ¢ https://resh.edu.ru/subject/5
PaIMOHAIBLHBIM 1/10/
1 MOKa3aTeJIeM. 12 1
ITokazaTenpHas
byHKLHS.
IlokazarenbHbIE
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ypaBHEHUS U

HEpaBEHCTBA
Jlorapudpmuueckas https://resh.edu.ru/subject/5
pyHKIHS. 1/10/
Jlorapudmuuecku 12
€ ypaBHEHUS U
HEpaBEHCTBA
Tpuronomerpuyec https://resh.edu.ru/subject/5
K1e QYHKIMU U UX 1/10/
rpadukH. 9
Tpuronomerpuyec
K€ HEpaBEHCTBA
[IpousBoaHas. https://resh.edu.ru/subject/5
ITpumeHeHue 24 1/10/
MIPOU3BOIHOM
WuTerpai 1 ero https://resh.edu.ru/subject/5
PUMEHEHUS o 110/
CUCTEMEL https://resh.edu.ru/subject/5
YpaBHEHUH 12 110/
HarypasbHble 1 https://resh.edu.ru/subject/5
LeJIbIE YnCiIa 6 110/
IToBTOpEHNME, https://resh.edu.ru/subject/5
o0o01Ienue, 18 1/10/
cucTeMaTu3alus
3HAHUU

OBIIEE

KOJIMYECTBO 102

YACOB IIO

I[TPOTPAMME
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®OEJEPAJIBHASI PABOYASA TIIPOI'PAMMA VYYEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJBHASA 3AIINCKA

BaxxHocTb yueOHOro Kypca reoMeTpUn Ha YPOBHE CPEHET0 00IIEro 00pa3oBaHus

oOyCJIOBJIEHa MPaKTUYECKON 3HAYMMOCTBIO METANPEIMETHBIX U
MPEIMETHBIX PE3yJIbTATOB OOYy4YEHUSI TE€OMETPUM B HANpPaBICHUU JTUYHOCTHOTO
pa3BUTHs 00ydJarommxcs,popMupoBaHus (GyHKIMOHATBLHON MaTeMaTH4eCKOM

IPaMOTHOCTH, M3yY€HUsl IPYTHX y4eOHBbIX MUCHUIUIMH. Pa3BuThHe y oOydarommumxcs
NPaBWIbHBIX MPEACTABICHUN O CYIIHOCTH W MNPOUCXO0KIACHUU F€OMETPUUECKUX
aOCTpakIMii, COOTHOIIEHUH  pPEAIbHOTO U  HJEAIbHOT0, XapaKTepe OTPaKeHUS
MAaTeMaTUYECKOW HAYKOM SIBJICHUM U IIPOLIECCOB PEAIBHOTO MHUPA, MECTE T€OMETPHUH B
CHUCTEME HayK M POJIK MAaTEMATHYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHHH U B
MPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS 00ydaronmxcsl, a
TaK)K€ KaueCTB MBIIUICHHSI, HEOOXOAUMBIX I aJalTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sABAsETCS OTHUM U3 OA30BBIX IPEIMETOB HA YPOBHE CPEIHETO OOIIETO
o0pa3oBaHMsI, TaK KaKk O0OECHeurMBaeT BO3MOXHOCTh M3YyYEHHs] KaK JAHCLMILIAH
€CTECTBEHHO-HAYYHOW HAMPABIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbllieHUE, (GOPMHUPYEMOE MPU H3YYEHUU OOyHaroIUMUCs
MOHSATUMHBIX OCHOB T€OMETPUU UM MOCTPOEHUU LIETOYKH JOTUYECKUX YTBEPKICHHUM B
XOJI€ pEelIEHUsI TEOMETPUYECKUX 33/]1a4, YMEHUE BBIIBUTaTh U ONPOBEPraTh TUIIOTE3BI
HETOCPEJICTBEHHO UCIIONb3YIOTCA MPU PEIICHUH 337]a4 €CTECTBEHHO-HAYYHOTO 1IUKJIA,
B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpHEHTHPOBATHCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTsAX JesATeNbHOCTH 4esioBeKa. OpHueHTalusi 4YejJoBeKa BO BPEMEHU H
IPOCTPAHCTBE - HEOOXOIMMOE YCIOBHUE €ro COLMAIbHOrO OBITUS, (JopMa OTpaKEeHUs
OKPY’KaIOIlIeT0 MUpPA, YCIOBUE YCHNEUIHOTO MO3HAHUSA M aKTUBHOTO MpeoOpa3oBaHUS
neiicrButenbHocTU. OnepupoBaHUE NPOCTPAHCTBEHHBIMU 0O0pa3aMu OOBEIUHSET
pazHble BUAbl Yy4eOHOM U TPYJOBOM JEATENBHOCTH, SBJISETCS OJHUM U3
MpO(ECCHOHAIBHO Ba)XXHBIX KAaueCTB, MMOATOMY akTyalbHa 3ajadya (OpMUPOBAHUS Y
o0Oy4aromuxcsi MPOCTPAHCTBEHHOI'O MBILIUIEHUSI KaK Pa3HOBUAHOCTH OOpPa3HOIo
MBIIUIEHUS - CYIIECTBEHHOIO KOMIIOHEHTAa B MOJATOTOBKE K MPAaKTUYECKOU
JESATEIBHOCTH 110 MHOTUM HaIIPaBJICHUSIM.

Lens ocBoeHUs mporpamMmsel yueOHOro Kypcea «I'eomerpus» Ha 6a30BOM ypOBHE
00yueHus - 0011e00pazoBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE 00yJAIOLIUXCS Yepes3
o0OecrieueHre BO3MOXKHOCTH TMPUOOPETEHHs] M HCIOJIb30BAHMUSI CHCTEMATHYECKHX
F€OMETPUYECKUX 3HAHUN W NEUCTBUM, CHEMU(UUHBIX TEOMETPUH, BO3MOMKHOCTH
YCHEIIHOTO MPOJIOJKEHUsST 00pa30BaHUsl MO CHEUUATBHOCTSIM, HE CBS3aHHBIM C
MPUKIIAIHBIM UCTIOJb30BAHUEM T€OMETPHUH.

[IpuopuTeTHBIMU 3a1a4aMU OCBOEHHUS yueOHOTro Kypca «I'eomeTpumn» Ha 6a30BOM
ypoBHe B 10-11 kiiaccax saBisitoTcst:



(opMupOBaHUE MPEACTABICHUS O T€OMETPUU KaK YaCTH MHUPOBOM KyJIBTYypbl U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOILUM MUPOM;

(opMupOBaHKE MPENCTABICHUS O MHOTOIPAHHMKAxX M TejlaxX BpAILEHUs Kak O
BaXHEMIIMX MAaTEMAaTUUYECKUX MOJIEISAX, IO3BOJISIOIIMX ONUCHIBATh U U3y4aTh Pa3HbIC
SBJICHUS OKPY KAIOIIEro MUPa;

(dopMupoBaHrEe yMEHHSI paclio3HaBaTh Ha YepTexKaxX, MOJICISIX U B peaIbHOM MHpE
MHOT'OTPAHHHUKH U TEJIa BPALLEHUS;

OBJIAJICHHE METOJaMU pElICHUs 3aJad Ha IOCTPOEHUS Ha H300paKEHUSX
MIPOCTPAHCTBEHHBIX QUTYD;

dopmupoBanue yMEHUS ONepUpOBaTh OCHOBHBIMH HOHATUAMU
O MHOTOTpaHHUKAaX M TeJlaX BPAIlleHHUsI U UX OCHOBHBIMU CBOMCTBaMH;

OBJIAJICHHE AJITOPUTMAMH PEIICHUsS OCHOBHBIX THUIOB 3a]a4, (POPMHUPOBAHUE
YMEHHUS TPOBOJUTH HECIIOXKHBIE JI0KA3aTENIbHBIE PACCYXKJEHUS B XOJE€ PEIICHUS
CTEPEOMETPUUECKHUX 3a7a4 U 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM;

pa3BUTHE HHTEIJIEKTYalbHBIX M TBOPYECKHX CIOCOOHOCTEH OO0ydYarommxcs,
MT03HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS;

(dopmHpoBaHrEe (PYHKIHMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHOM TIE€OMETPHH:
YMEHUE paclo3HaBaThb NPOSABICHHUS TE€OMETPUYECKUX TOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEANbHBIX >KMU3HEHHBIX CUTYalHSIX M TPU U3YYEHUH JPYTHX
y4eOHBIX  MPEIMETOB, MPOSIBICHUS  3aBUCUMOCTEd U 3aKOHOMEPHOCTEH,
(opMyIMpPOBAaTh MX HA SI3bIKE T€OMETPUU MU CO3/1aBaTh I'€OMETPUUYECKUE MOJEIH,
MPUMEHATh OCBOEHHBIM TE€OMETPUYECKHI amnmapar [ pelIeHUs MPaKTHKO-
OpUEHTHUPOBAHHBIX 33]1ay, HHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYEHHBIE PE3YIIbTATHI.

OTAnYUTENHEHON 0COOEHHOCTHIO MPOTPAMMBI [10 TEOMETPHUH SIBISIETCS BKIIOUEHUE
B KypC CTEpEOMETpPHM B Hauaje €ro M3y4eHHs 3a7ay, pellaeMblX Ha YpPOBHE
MHTYUTUBHOTO TO3HAaHUS, U ONPEAENIEHHBIM 00pa3oM OpraHM30BaHHAs paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOI'O MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAHHE WHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K JajbHEHIIEMY
M3YUYEHUIO MpEeMETA.

[Ipeanourenue OTAAETCS HAIVSIAHO-KOHCTPYKTUBHOMY METOAY OOY4Y€HHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEM OCHOBE YYBCTBEHHOCTbh MPEIMETHO-
MIPAKTUYECKOM JAEATEIBbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUNA Yy
oOyJarouxcsi B Kypce CTEpEOMETPUM MPOBOAUTCA 3a CUET peuIeHus 3ajad Ha
CO3JJaHME  MPOCTPAHCTBEHHBIX  00pa3oB W  3a7a4y  Ha  ONEPUPOBAHUE
OpOCTpaHCTBEHHbIMU oOpazamu. Co3naHue oOpaza MNPOBOAMTCS C OMNOPOM Ha
HarJIAIHOCTh, a ONEpUPOBaHUE 00pPa30M - B YCJIOBHSIX OTBJICUEHUS! OT HArJsJHOCTH,
MBICJIECHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIepKaHUSI.

OCHOBHBIMH COJIEPKATEIBbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpusi» B 10-
11 knaccax sBiusitorcs: « MHOrOrpaHHUKNY, «IIpsiMble U TIIOCKOCTH B IPOCTPAHCTBEY,
«Tena Bpamenus», «BekTopsl M KOOpPAMHATHI B MpOCTpaHcTBe».DopMHUpOBaHUE
JIOTUYECKUX YMEHHUM pacnpenensieTcs He TOJbKO MO COAepKaTeNbHbIM JUHUSAM, HO U
0 TojiaM 00yUYeHHMs Ha YPOBHE CpeIHEro 00111ero o0pa3oBaHusl.



Copepxxanre 00pa30BaHMS, COOTBETCTBYIOIEE MPEIMETHBIM pe3yibTaTaM
OCBOCHHS TPOTPAMMBI II0 TEOMETPHH, PACTIPEACIEHHBIM TI0 ToJaaM OOydYeHHs,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAICHUE TCOMETPUUCCKUMHU TTOHSATHSIMH
Y HaBBIKAMH OCYIIIECTBIBUIOCH MOCIIEIOBATEIBLHO M TOCTYNATEIBHO, C COOMIOACHIEM
NPUHIIMIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUSI BKJIFOYAIUCH B OOIIYIO CUCTEMY
TC€OMETPHUYECKUX MPEACTABICHUIN 00YUaIOMMXCsl, paCIIUpss U yriryouss e€, oopasys
IPOYHBIE MHOXKECTBCHHBIE CBSI3H.

OOmiee 4MCIIO YacoB, PEKOMEHJIOBAHHBIX JJISI HM3YyYEHHUS Y4yeOHOro Kypca
«I"eomeTpust» - 102 gaca: B 10 kimacce - 68 gacoB (2 yaca B Heneno), B 11 kimacce - 34
yaca (1 gac B Hegento).

COILEPKXAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATUA CTEPEOMETpUH. Touka, mpsmas, IIOCKOCTh, MPOCTPAHCTRO.
[TonsiTne 00 aKCMOMATHUYECKOM MOCTPOECHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUU
Y CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue nOpsMBIX B IPOCTPAHCTBE: IMEPECEKAIOLIUECs,
MapaJUICIIbHBIE U CKPENIMBAIOIIMECS NpsMbIe. [lapannenbHOCTh MPSIMBIX U INIOCKOCTEN
B MPOCTPAHCTBE: MapajlICNIbHBIE MNPSIMbIE B IMPOCTPAHCTBE, MApPAIIIEIBbHOCTh TPEX
IPSMBIX, NAPAJUIETBHOCTh IPSAMOM M IUIOCKOCTH. YIJIbI C COHAIPaBICHHBIMU
CTOPOHAMHM, YroJl MEXAY MPAMBIMUA B MPOCTpaHCTBE. [lapaiuienbHOCTh MIOCKOCTEM:
NapajuleJIbHbIe IUIOCKOCTH, CBOMCTBA IapaJUICNbHBIX IUIOCKOCTen. IIpocrenmme
IPOCTPAaHCTBEHHbIE (DUTYphl HAa TUIOCKOCTH: TETpadap, KyO, Mapalieienumnen,
MMOCTPOCHUE CEYCHHUI.

[lepneHAUKYISIPHOCTh NPSMOM M IUIOCKOCTHU: NEPHEHIUKYISPHBIE NPSIMbIE B
MPOCTPAHCTBE, MPAMBIE NApaAJIEIbHbIC U NEPICHANKYJISIPHBIE K TIJIOCKOCTH, MPU3HAK
NEPIEHANKYJIIPHOCTH NPSMOW U IUIOCKOCTH, TEOPEMA O IMPSAMOU MEPIEHIAUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKY IPSIMOU U TNIOCKOCTBIO, IBYTDAHHBIN
yroJ1, INHENHBIN yroJl IBYTPAaHHOTO yria. [lepneHanKymsip 1 HaKJIOHHBIE: pacCTOSTHUAE
OT TOYKH JI0 THTOCKOCTH, PACCTOSTHUE OT MPSAMOM JI0 TUIOCKOCTH, MPOEKIHsI (GUTYPHI HA
IJIOCKOCTh. IepneHaAnKyIIpHOCTh MIIOCKOCTEM: MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
IJIOCKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOT'OTPAHHUKA, BBITYKIIBIE U
HEBBITYKJIBIE MHOTOTPAHHUKM, pa3BEpPTKa MHOrorpanHuka. I[Ipusma: n-yronpHas
npu3Ma, TpaHd W OCHOBAHUS MPHU3MBI, MpsMas M HAKJIOHHAs MPU3MBbI, OOKOBas U
MOJTHAs MOBEPXHOCTH MpU3MBIL. [lapannenenunen, mpssMOyTOJbHBIN NapaieIeIUIe U
ero cpoiictBa. [Iupamumaa: N-yrojgpHass nupamuaa, TpaHd U OCHOBAaHUE MHUPAMUJIBI,
OOKOBasi W TOJHAs MOBEPXHOCTh MUPAMU[IBI, TPABHJIbHAS M yCEUEHHAs MUPAMUJA.



DOneMeHThl MNpu3Mbl W TnUpamMuibl. [IpaBuibHBIE MHOTOTPAaHHUKH: TIOHATHE
NPaBUJILHOTO MHOTOTPAaHHUKA, TMpaBWIbHAs TMpU3Ma M TNpaBWIbHAs MNUPAMHUIA,
paBUJIbHAs TPEyrojibHas MUpaMua U MpaBIbHBINA TETpadip, kyO. [Ipeacrasnenue o
MPaBUJIBHBIX MHOTOTPAHHUKAX: OKTa3p, A0JIeKarap U ukocasap. CeueHus Npu3Mbl U
MAPaMUJIBL.

CuMmmeTprss B NPOCTPAHCTBE: CUMMETPHSI OTHOCUTEJIBHO TOYKH, IIPSMOH,
IUIOCKOCTH. JJEMEHThl CUMMETPUU B NHpaMUIaX, Napajllelenue1ax, NpaBUIbHbIX
MHOTOI'PaHHHKAX.

Brluucienue 31€eMEeHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHanu, yriasl. [lmomane
OO0KOBOI1 TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM PU3MBI, TUIOIIA[b OCHOBAHUH,
TeopeMa 0 OOKOBOI OBEPXHOCTH MpsIMON Mpu3Mbl. [1nomans 60koBOI MOBEPXHOCTH
Y IIOBEPXHOCTHU MPABUIIBHON MUPAMU/IBI, TEOPEMA O IUIOIIAJA YCEUEHHON TUPAMHUIBI.
[Tonstue 06 06bEMe. OOBEM TUPAMUIBI, TPUMBI.

[logoOHbie Tenma B mnpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAAIMU
HOBEPXHOCTEHN, 00bEMaMU OJOOHBIX TEJI.

11 KJIACC

Tesa Bpamuenus

[unuaapuyeckas MOBEPXHOCTh, 00pa3yrolue NUINHIPUYECKON MOBEPXHOCTH,
OCh IUJMHJIPUYECKON MOBEpXHOCTU. [{UmnHIp: OcCHOBaHMS U OOKOBasi MOBEPXHOCTb,
oOpasytolias U oCh, IIIOMIAAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konnueckast moBepXHOCTb, OOpa3yrolue KOHUYECKOH IMOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKON MOBepXHOCTH. KOHYC: OCHOBaHME U BepllMHA, 00pa3yroias u
OCh, TUIOIIA]Ib OOKOBOW W TMOJHOM MOBEPXHOCTU. Y CEUEHHBIA KOHYC: 00pa3yrolue u
BBICOTA, OCHOBaHMS M OOKOBAsI TOBEPXHOCTb.

Chepa u map: mHeHTp, paauyc, AUAMETP, IUIOMIAAb TOBEPXHOCTH CQEPHI.
B3auMHoe pacrnonoxeHue cepbl M IMIOCKOCTH, KacaTelabHas MIOCKOCTh K cdepe,
I011aAb Chephl.

N300pakeHue Teq BpalleHus Ha MIIOCKOCTH. Pa3BépTka UIMH]Ipa U KOHYCA.

KomOuHaiuu Ten BpailieHuss 1 MHOTOTPAHHUKOB. MHOTOTPaHHHK, ONHUCAHHBIN
okoJ10 cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHHK, WJIM TEJIO BPAICHUS.

[Tonsatue 06 o0véme. OCHOBHBIE CBOMCTBa 00BbEMOB Ten. Teopema 00 00bEME
OpsIMOYTOJILHOTO Napajiiesnenunena u cieactsus u3 He€. O0bEM HMIMHAPA, KOHYCA.
O06bEM mIapa u wiIonaab cepsl.

[TogoOGupie Tema B mpoctpancTBe. COOTHOMICHUS MEXKAY IIIOMIAISIMU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

Ceuenust muuHApa (MapauieIbHO U MEPICHAUKYISIPHO OCH), CEUCHHS KOHYyCa
(mapanienbHOE OCHOBAHMIO U MPOXOJSIIEE Yepe3 BEPIINHY), CeUeHHs mapaBeKkTopsl
Y KOOPAMHATHI B TPOCTPAHCTBE

Bektop Ha miiockocty U B mpocTpaHcTBe. CIOKEHHE W BBIYUTAHHE BEKTOPOB.



YMHOXKEHUE BEKTOpa Ha 4ucio. PasnokeHue BekTopa N0 TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio napamnenenunena. Pemenue 3aaad, CBA3aHHBIX C IPUMEHEHUEM
IIPaBUJI AEUCTBUM ¢ BeKTOpaMH. [IpsAMoyrosbHas cucteMa KOOpAUHAT B IIPOCTPAHCTBE.
Koopaunate! Bexktopa. [Ipocreiimme 3a1aum B KOOpAUHATaX. YT0oJ MEXIY BEKTOPaMHu.
CkansipHO€ NpPOU3BENCHHE BEKTOPOB. BhIUMCIEHHE YIJIOB MEXIYy MPSMBIMUA H
IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ IIPU PEIICHHH TI'€OMETPUYECKUX
3az1ay.

HPEAMETHBIE PE3YJIBTATBI

K kxonmy oOyuyenuss B 10 kjacce o0Oydaroumuics TOJYYUT CIIEIYIOIINAE
IpeIMETHBIC PEe3yIbTaThI:

OTIEpUPOBATH MOHITHAMU: TOUKA, MPSMasi, TIIOCKOCTh;

OPUMEHSTh aKCHOMBI CTEPEOMETPUM M CIEJICTBUS U3 HHUX MPU PEHICHUU
reOMETPUUYECKUX 33/1a4;

OTICpUPOBAThH MOHATHSIMH: MMAPATUICTLHOCTh U TIEPICHAUKYIIPHOCTD MPSMBIX U
IIOCKOCTEM;

KJIacCU(UIIMPOBATh B3aHMMHOE pACIOJOXKEHHE TPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE;

OMEepUPOBATh MOHATUAMHU: JBYTPAHHBIN yTOJ, TPaHU JBYTPAHHOTO yria, pedpo
JABYTPAHHOTO YTJIa, TMHEWHBIN yroi IByTpaHHOTO yria, TpaaycHas Mepa IByTpaHHOTO
yria,;

OTICpUPOBATH TOHITHUSIMHU: MHOTOTPAaHHHUK, BBITYKJIBII ¥ HEBBITYKITBII
MHOTOTPaHHHUK, JIEMEHTHI MHOTOTPAaHHUKA, TPAaBUIILHBII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIE€ BHJIBI MHOTOTPAaHHUKOB (TUpaMuaa, MpHU3Ma,
MPSAMOYTOJIbHBIN Napaijiesnenunen, Kyo);

KJ1accu(UIIMPOBATh MHOTOTPAHHHUKH, BBHIOMpAst OCHOBAHUSA VISl KJIacCU(DUKAIIUU
(BBIMTYKJIBIE ¥ HEBBIMTYKJIBIC MHOTOTPAHHUKH, TPAaBUIILHBIC MHOTOTPAaHHUKH, TIPSMBIC U
HAKJIOHHBIE TIPU3MBI, NTapaljIeNIeUIIeb]);

OTIepUPOBAThH MOHITHAMU: CEKYIasi TUIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB;

OOBSICHATH MPUHITUIIBI TIOCTPOCHUS CEYCHUI, UCTIONB3YST METOJ CIIE/IOB;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BBITIOJHATH (BHIHOCHBIC)
TUTOCKHUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYP: BUIT CBEPXY, COOKY, CHU3Y;

pemaTh 3a1a4i Ha HaXOXKICHHE TeOMETPUYECKUX BEIMYHMH MO o0pas3iam WiH
aNropuT™MaM, TPHUMEHSSE W3BECTHBIE aHATUTUYCCKHE METOJbl TIPH  PEIICHUU
CTaHAAPTHBIX MaTEeMAaTHYECKUX 3a7ad Ha BBIYUCIICHHC PACCTOSHUN MEXAY IBYMS
TOYKaMH, OT TOYKH JI0 TIPSIMOM, OT TOYKH JO TUIOCKOCTH, MEK]Ty CKPEINBAOIITIMUCS
TIPSIMBIMU;

pemaTh 3a1a4i Ha HaXOXKICHHE TeOMETPUYECKHX BEIWYHMH MO o0pasiam WiH
aNropuT™MaM, TPUMEHSS W3BECTHBIC AHAIMTUYECKUE METOIbl TMPU PEIICHUH
CTaHAAPTHBIX  MaTEMaTHYECKUX  3aJad HA  BBIYHCICHHE  YIJOB  MEXIY
CKPENTUBAIOIIUMHUCS TIPSIMBIMH, MKy TIPSIMOM M TUIOCKOCTBHIO, MEXK/TY TUIOCKOCTSIMH,



JBYTPaHHBIX YIJIOB;

BBIYMCIIATH OOBEMBI M IUIOLIAAM IMOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpU3Ma,
NUpaMua) ¢ IpUMeHEHUuEM (HOPMYJI, BHIYMCIATH COOTHOIICHUS MEXAY IUIOMIaIIMU
MIOBEPXHOCTEH, 00BEMaMU MOJOOHBIX MHOTOI'PAHHHUKOB;

ONIEpUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (DUTYPBI;

U3BIIEKAaTh, MpeoOpa3oBBIBATH M HHTEPIPETHPOBATH MHGOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEJCTABICHHYI0 HAa YepTeXax H
PUCYHKaX;

OPUMEHATh IeoMeTpuuYecKre (PakThl JJIs PELICHUs] CTEPEOMETPUUECKHUX 3aj]ad,
MPEANOIAraAI0IINX HECKOJIBKO IArOB PEIICHUs, €CJIA YCIOBUS IPUMEHEHHMSI 3a/1aHbl B
ABHOU popme;

MPUMEHATh  MPOCTEHIIME  NPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3a/1a4;

IPUBOJUTH IPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B NPHUPOJAE U KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUHU B UCKYCCTBE;

MPUMEHATh TOJIyYCHHbIE 3HAHMS Ha NPAKTUKE: aHAIM3UPOBATH pPEaAJIbHbIE
CUTyalluM W TIPUMEHATh H3y4YECHHBIC IIOHATHS B MPOLECCE IIOMCKA PEIIEHUs
MaTeMaTUYeCKu cPOpMyYIUPOBAHHON MPOOIEMBI, MOACIUPOBATH PEAIbHBIE CUTYallUU
Ha SI3bIKE TE€OMETPHM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIN C HCIIOJIb30BAHUEM
r€OMETPUYECKUX TMOHATHM M TEopeM, ammapara anreOpbl, pelarb MPaKTHYECKHE
3a/1ayu, CBA3aHHbIEC C HAXOKIECHUEM T€OMETPUUECKUX BEIHYNH.

K xoniry o6yuenus B 11 kiacce o0yvaromuiics HayIuTCs:

OTIEpUPOBATH TOHITUSIMHU: UIMHAPUYECKas MOBEPXHOCTh, 00pasyroiye
MATUHAPUYECKONW MOBEPXHOCTH, ITWIMHAP, KOHUYECKAs MOBEPXHOCTh, 0Opa3yrOIIHe
KOHUYECKOW TTOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTb;

pacrmo3HaBaTh Teja BpaleHusl (IUIUHIP, KOHYC, cepa U map);

OOBSACHSTH CIIOCOOBI TIOJTyYESHHS TEJl BPAIICHUS;

KJ1acCu(UIIMPOBATH B3aUMHOE PACIIOOKeHNe c(hephl U MITOCKOCTH;

OTICpUPOBATh TIOHATHSIMH: IIIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTa, BBICOTA
CeTMEHTa, IapoOBOH CJIOW, OCHOBaHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOA,
IapOBOU CEKTOP;

BBIYHCIIATh OOBEMBI M TIOMIAAN TTOBEPXHOCTEHN TE BpPAIICHUS, TEOMETPUICCKUX
TEJ ¢ MpUMEHeHueM (hpopmy;

OTIepUPOBATh MOHATHUSAMHU: MHOTOTPAHHHK, BIMCAHHBIH B cepy M OINHUCAHHBIN
okoJ10 cepsl, chepa, BoucaHHasi B MHOTOTPAHHUK WJIH TEJIO BPAILICHHUS;

BBIYHCIIATh COOTHOIICHUS MEXAY IUIOMAAIMU TIOBEPXHOCTEH M 00BbEMamMu
ITOJIOOHBIX TE;

M300pakaTh U3y4aemMbie GUTYPBI OT PyKU U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;



BBITIOJIHATH (BBIHOCHBIC) IUIOCKHE YEPTSKH M3 PHUCYHKOB MPOCTBIX OOBEMHBIX
buryp: BuI cBepXy, COOKY, CHU3Y, CTPOUTDH CEUCHUS T BPAIICHUS;

W3BJICKaTh, HMHTEPIIPETUPOBATh W  NPEOOPa30OBBIBATH  HHGOPMAIMIO O
IIPOCTPAHCTBEHHBIX T'C€OMETPUUYCCKHUX (UTYpaX, MPEACTABICHHYIO Ha 4YepTeXkax H
PUCYHKAX;

OTIEpUPOBATH TIOHSITHEM BEKTODP B TIPOCTPAHCTRE;

BBITIOJIHATD JCHCTBUS CIIOKCEHUS BEKTOPOB, BEIYMTAHHUSA BEKTOPOB U YMHOXKCHHS
BEKTOpa Ha YHCIIO, OOBSICHATh, KAKHUMHU CBOMCTBAMH OHU 00JIaIar0T;

IPUMEHSTH TIPABUIIO TapAIICIICIIHIICIA;

OTIEpUPOBATh TOHATHSMU: JIEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP,
MOJYJTh BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI MEXKIY BEKTOPAMH,
CKaJIIPHOE IMPOU3BE/ICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMIIAHAPHBIC BEKTOPHI;

HaxOJIUTh CYMMY BEKTOPOB W IIPOM3BEICHHWE BEKTOpPAa HA YHCIIO, YTOJI MEXKTY
BEKTOpAMH, CKaJlsIpHOE TPOU3BEICHHME, pacKIaJblBaTh BEKTOp IO  JIBYM
HEKOJIJTMHEAPHBIM BEKTOPaM;

3a/1aBaTh TUIOCKOCTh YPAaBHCHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT;

IPUMEHSTh T€OMETpHUECKUE (PaKThl JJIS PEIICHUS CTEPEOMETPUUYSCKUX 3ajad,
MIPEAMOJIATAOIINX HECKOIBKO IIaroB PEIICHUS, €CJIH YCIOBUS MPUMCHCHHSI 3a/1aHbI B
aBHOU popme;

pemiaTth MPOCTEHINHE T'eOMETPHUUYECKHE 3aJa4d Ha IIPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/a;

pemiaTth 3a7a4M Ha JOKa3aTeIbCTBO MAaTEMaTHUECKUX OTHOIIICHUN U HaXO0XKICHUE
TCOMETPUYCSCKUX BEIMYMH IO OO0pas3liaM WA aJfOpUTMaM, TPUMEHSS H3BECTHBIC
METO/IBI TP PEIICHUY CTaHAAPTHBIX MAaTEMAaTHUCCKHX 3a/1a4;

OPUMEHSTh  MPOCTEHINHEe  TPOrpaMMHBIC  CpPeACTBA M BJCKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TPH PEIICHUH CTEPEOMETPUUICCKUX 3a]1ad;

PUBOJUTH MPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJAC U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE;

MPUMEHATh TIOJIyYCHHBIC 3HAHWS Ha TIPAKTUKE: aHAJIM3UPOBATH pPCAbHBIC
CUTyalldd W TPUMEHSATh HW3YUYCHHBIC TOHATHUS B TPOIECCe IIOMCKA pelICHUs
MaTeMaTH4ecKu CHOpPMYITUPOBAHHON MPOOIEMBbI, MOJCITHPOBATH PEaTbHBIC CUTYAIHH
Ha S3BIKE TEOMETPUH, HCCIASAOBAaTh ITOCTPOCHHBIE MOJEIN C HCIOJI30BAHHEM
TCOMETPUYCCKUX IIOHATHH M TEOpeM, allllapara ajireOpbl, pemarh MPaKTHYSCKUE
3aJ1auu, CBSA3aHHBIC C HAXOKICHUEM T€OMETPUICCKUX BEITMYUHH.

TEMATHUYECKOE IINIAHUPOBAHMUE

10 KJTIACC
KoanuectBo yacos DJIeKTPOHHbIE

Ne  HaumenoBanme
(undpossie)

n/  pasesioB U TeM Bcer Koutponbn  Ilpakrtuuec
oOpa3oBaTejibHbIE

n nporpamMmbl 0 ble padoThI KHe padoThl
pecypcbl




BBenenue B
CTEPEOMETPHIO

[Ipsambie u
IUIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenbHOCTD
MPSIMBIX U
IIJIOCKOCTEMN
[lepnienauKysapH
3 OCTh MIPSIMBIX U
IIJIOCKOCTEMN

Vsl Mexay
4 MPSMBIMHU U
TUIOCKOCTSIMU

10

12 1

12

10 1

https://resh.edu.ru/subject/1
7/10/

https://resh.edu.ru/subject/17
110/

https://resh.edu.ru/subject/17
110/

https://resh.edu.ru/subject/17
110/

5 MHoOrorpaHHUKH

O0BEMBI
MHOTOTPaHHUKOB

[ToBTOpEHHE:
CEYEHUs,
paccTosHus U

er'II)I
OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

11 1

68 5

https://resh.edu.ru/subject/17
110/

https://resh.edu.ru/subject/17
110/

https://resh.edu.ru/subject/17
110/

11 kaacc

HaunmenoBanue
pa3aesioB u TeM
MPOrpamMMbI

n/n

KoanuyecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThbI

IIpakTH4eckue

padoThI

DJIEeKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTe/ibHbIE

pecypchl

Tena Bpamenus

O0BEMBI TENT

12

Bexkrops! n
3 KOOP/IMHATHI B
POCTPaHCTBE

10 1

[ToBTOpEHUE,

000011IcHNE,
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CHCTEMaTH3alIHs
3HAHUHI

OBIIEE

KOJIMYECTBO

YACOB IIO

[TPOIT'PAMME

34 2 0

OEJNEPAJIBHAA PABOYAA IIPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

HOACHUTEJBHASA 3AIIMCKA

VYuebHbiii kKypc «BeposiTHOCTh W CTaTUCTHUKA» 0a30BOrO YPOBHS SIBIISIETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca 0a30BOrO ypOBHS
OCHOBHOT0 0011eT0 00pa3oBaHusi. Y4eOHbIM Kypc NpeaHazHaueH A1 GOpMUPOBAHUS
y 00y4aromuxcs CTAaTUCTUYECKON KYJIbTYpbl 1 IOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEN
KaK MaTeMaTH4eCKOT0 HHCTPYMEHTA JJISl U3YUYCHHSI CITyYailHbIX COOBITHIA, BEIUYUH U
npoueccoB. Ilpu wu3ydeHunm ydeOHOro Kypca oOOramarTCsi MNpPeACTaBICHUS
oOyyJaronmxcsi 0 METOJaX UCCIIEI0BaHN U3MEHUYMBOIO MUPA, Pa3BUBAETCS IOHUMAaHNE
3HaYUMOCTU U OOIIHOCTH MaTeMaTHYE€CKHX METOJOB IMO3HAaHUS KaK HEOThEMJIEMOU
YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

Coneprxanue yueOHOro Kypca HallpaBJI€HO HA 3aKPETICHUE 3HAaHU M, TOJTyYeHHBIX
MpU U3y4YEHUH Kypca Ha YPOBHE OCHOBHOI'O OOILEro oOpa3oBaHUs, U HA Pa3BUTHE
NPEICTABICHUN O CIy4yallHBIX BEJIMYMHAX U B3aWMOCBS3SIX MEXKAY HUMH Ha Ba)KHBIX
npuMepax, CIOXKETbl KOTOPBIX MOYEPIHYTHI U3 OKpyXkatouiero mupa. B pesynbrare y
oOydJarommxcst  JTOJDKHO  COpPMHUPOBATHCS ~ TPEJCTaBlieHHEe O  Haubosee
yHOTPeOUTETHHBIX U OOIUX MATEMATUYECKUX MOJIEIISIX, HCTIOJIb3YEMBbIX JIJIsl OTTUCAHHUS
aHTPOTIOMETPHUECKUX U JAeMOrpapuuecKux BETWYHH, TOTPEUTHOCTEH B Pa3IUYHOTO
poJla U3MEpPEHUsIX, JIUTEIBHOCTH 0€30TKa3HOM padOThl TEXHUYECKHUX YCTpPOICTB,
XapaKTePUCTHK MAaCCOBBIX SIBJICHUI U MPOLIECCOB B OOILIECTBE.

B cooTBercTBUM C YyKa3aHHBIMH LEJISIMH B CTPYKType Y4YeOHOro Kypca
«BeposaTHOCTD M CTaTUCTHKA» AJI YPOBHS CpelHero oouiero oopazoBanus Ha 0a30BOM
YPOBHE BBIJIEIECHBI CIEAYIOIIME OCHOBHBIE cojiepKaTesibHble JUHUM: «CiyyaliHble
COOBITHS U BEPOATHOCTHY, «CiTydaliHble BEJIMUHUHBI U 3aKOH OOJIBIINX YHCETD.

Baxxnyro uacTe y4yeOHOro Kypca 3aHHMaeT H3y4YE€HHE TE€OMETPUYECKOro U
OMHOMMAJIBHOTO pacHpeesieHui U 3HAKOMCTBO C MX HENPEPBHIBHBIMU AHAJIOTAMH -
MOKAa3aTeJIbHBIM U HOPMAJIbHBIM PacCIpeAesICHUSIMHU.

Copepxanne muHun «CiydaiiHble COOBITHSI U BEPOSTHOCTH» CIYKUT OCHOBOM
wig  (HOpMUPOBAHMSI TPEACTABICHUM O pacHpeleIeHUd BEPOSTHOCTEH MEXITY
3HaYEHUSIMU CIIy4alHbIX BEJIMYMH, a TaKXKe 3Ta JIMHUSA HeoOXxoauma Kak 0asza aJis
U3YYEeHHUsS! 3aKOHAa OOJBIIMX 4uced - (yHAAMEHTAIbHOIO 3aKOHA, JNEHUCTBYIOIIETO B



IpUpojie U OOLIECTBE W MMEIOIIEro MaTeMaTudeckyro ¢opmanuzanuio. Cam 3aKoH
OONBIIMX YHCEeN TMpeIaraeTcsi B O3HAKOMUTENBHOW (opMe € MUHUMAIbHBIM
MCIIOJIb30BAaHUEM MaTeMaTU4YecKoro popManuima.

Tewmpbl, cBA3aHHBIE C HETIPEPHIBHBIMU CITyYalHBIMH BEJIMYMHAMH, aKIEHTHPYIOT
BHUMaHUE 00y4aloluXcs Ha OMMCAHUN U U3YYECHUH CIIyYalHBIX SBJICHUH C IOMOIIBIO
HENpepbIBHBIX (QyHKUMA. OCHOBHOE BHHMAaHME YIENAETCS II0KA3aTE€IbHOMY U
HOpPMAaJIbHOMY paclpeieNieHUsM, IPH OSTOM MPEANojaraeTcsi O3HAKOMHUTEIbHOE
M3y4YeHHE MaTepuaia 0e3 J0Ka3aTeNbCTB IPUMEHIEMBIX (PaKTOB.

OOmiee 4MCIIO YacoB, PEKOMEHJIOBAaHHBIX JJISI HM3YyYEHHUS Y4yeOHOro Kypca
«BeposTHOCTh M cTaTUCTUKa» - 68 yacoB: B 10 kimacce - 34 gaca (1 yac B Henento), B
11 xnacce - 34 gaca (1 gac B HEIEI0).

COAEPXAHUE OBYUEHUA

10 KJIACC

[IpeacraBnenre MaHHBIX C TMOMOIIbIO Tabmui u  auarpamMm. CpenHee
apudpMeTnyecKoe, MeauaHa, HauOOJbIIEe W HAUMEHbIIEE 3HAUCHHUS, pa3Mmax,
JUCTIEPCHS M CTAHJIAPTHOE OTKIIOHEHUE YHUCIIOBBIX HAOOPOB.

Crny4aiiHple 2KCIEPUMEHTHI (OTBITHI) W CIIy4ailHble COOBITHS. DJeMEHTapHbIE
coObITust  (McX0bl). BeposTHOCTh ciydailHOrO COOBITHS. bBIM30CTh 4acTOThHl U
BEpOSITHOCTU CcOOBITUN. CilydailHble ONBITHI C PABHOBO3MOXKHBIMU SJIEMEHTAPHBIMU
coObITHSIMU. BeposiTHOCTH COOBITHI B OMBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Omneparuu Hajg COOBITHSIMHU: TIEpECEUCHUE, OOBEAMHEHHE, MPOTHUBOMOJIOKHBIC
coObrTus. Jluarpammer Ditepa. @opMmyiia CI0KEHHSI BEPOSITHOCTEH.

VYciioBHass BEPOSITHOCTH. YMHOXKEHHE BEpOSITHOCTEN. JlepeBo CiydailHOTO
skcriepuMenTa. @opMyiia moaHoM BeposiTHOCTH. HezaBucumbie coObITHS.

KomOunaropaoe mnpaBunio ymHoxkeHus. llepecranoBku u dakropuan. Yucio
coueranuii. Tpeyronsuuk [Tackans. ®opmyna 6mHoma HeroToHa.

bunapHbIii ciiy4aiiHblii OmBIT (MCHBITAHUE), YCIeX M Heynadya. HesaBucumblie
ucnbiTanusd. Cepus HE3aBUCHMMBIX HUCHObITaHUM 10 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIBITAaHUNU bepHyIu.

CnyyaiiHas  BeJIWYMHA. Pacnipenenenne  BeposTHOocTe.  [Imarpamma
pacnpeaenenus. llpumepsl pacnpeneneHuii, B TOM YHUCIE, T€OMETPUYECKOE H
OMHOMUAIBHOE.

11 KJIACC

YHucnoBble XapaKTEPUCTUKUA CIIYYAWMHBIX BEIIMYMH: MATEMAaTUYECKOE OKHUIAHUE,
JIUACTIEPCUSL U CTAHHAAPTHOE OTKJIOHEHUWE. [IpuMepbl NMpUMEHEHUST MATEMATUYECKOTO
OXKHWJIaHWsI, B TOM YHCJIE B 3aJa4yax W3 IOBCEIHEBHOM XWU3HU. Marematndyeckoe
OXXHMJIaHUE OWHApHON CIydYallHOM BeJWYMHBI. MaTeMaTH4eCKOe OXKHUJIaHHE CYyMMBbI



CIIy4alHBIX BETUYHMH. MaTeMaTuyecKkoe OXUIaHUE U JUCTIEPCUS] T€OMETPUUECKOTO U
OMHOMMAJIBHOTO pacipeieNICHUH.

3aKoH OOJBIIMX YUCENT U €r0 POJib B HAYKe, MpUpojie U obuiecTBe. BeiOOpoUHbIi
METO]1 UCCTIEAOBAHMIM.

[Ipumepbl HEMPEPHIBHBIX CIyYalHBIX BEJIMYMH. [lOHSATHE O IJIOTHOCTH
pacripeneneHus. 3aaayu, TpUBOSIIME K HOpMaIbHOMY pactnpenenenuto. [lonsitue o
HOPMAaJILHOM PacipeieICHUH.

I[MPEMETHBIE PE3YJIbTATBI

K konmy oOyuyenuss B 10 kjacce o0Oydaroumuics TOJYYUT CIIEIYIOIINAE
IPEAMETHBIE PE3YIbTATHI:

YUTATh U CTPOUTH TAOIUIBI U TUATPAMMBIL;

OMepUpOBaTh TMOHITHAMU: CpeliHee apudMeTHYecKoe, MearaHa, HauOoJiblee,
HAaMMEHbIIEE 3HAYCHHE, pa3Max MacCUBA YHUCJIOBBIX TAHHBIX;

OTIEPUPOBATh TOHITUSMU: CIy4YallHBI SKCIEPUMEHT (OMBIT) W Clly4aliHOE
COOBITHE, JJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA MCXOJ) CIIy4allHOTO OIBITA,
HaXOJUTh BEPOATHOCTU B ONBITAX C PAaBHOBO3MOXXHBIMHU CIyYalHBIMH COOBITUSIMH,
HAaXOJUTh W CPaBHUBATh BEPOSTHOCTH COOBITHI B U3YUYEHHBIX CIyYalHBIX
AKCIIEPUMEHTAX;

HaxOAUTh U (POPMYTUPOBATH COOBITHS: MEPECEUCHUE U OObEAMHEHUE JTaHHBIX
COOBbITHH, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO, IOJH30BATHCS
nuarpammamu Jusnepa u GopMyJion CI0KEHUsI BEPOSATHOCTEH MpU pellieHrH 3a/1ady;

OTEepUPOBATh TMOHSATUSMU: YCIOBHAS BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTHM C MOMOULIBIO IIpaBUjIa YMHOMKEHUSA, C IIOMOILIBIO JIEpeBa
CIIy4alHOTO OIIbITA;

IPUMEHSTH KOMOMHATOPHOE MPABWIJIO YMHOXKEHUS MPHU PEIICHUH 3a]1a4;
OTIEPUPOBATH MOHSATUSIMHU: UCIIBITAHUE, HE3aBUCUMBIC UCIIBITAHUS, CEPUs
WCTIBITAHUM, YCTIEX U HeYlaya, HAXOIUTh BEPOSTHOCTU COOBITUM B CEPUU HE3aBUCUMBIX
UCTIBITAHHUM JI0 TIEPBOTO YCIIeXa, HAXOAUTh BEPOSITHOCTH COOBITUH B CEPUU UCTIBITAHUN

bepnynnu;

ONEPUPOBATH MOHIATUAMU: CIydailHasi BEIUYMHA, PACIIPECIEHUE BEPOSITHOCTEMH,
auarpamMma pacrpeeicHusl.

K konmy oOyuenus B 11 kjacce o0O0ydarouuicsl TOJYYUT CIICIYIOIINAE
MPEIMETHBIE PE3YJIHTATHI:

CpaBHUBATh BEPOSATHOCTH 3HAUYCHUN CIYyYAMHOM BEJIIMYMHBI 110 PACIPEACICHUIO
UJIY C TIOMOIIBIO IHarpamm;

OIIEpUPOBATH MTOHATUEM MATEMATHUYECKOTO OKUAAHUS, IPUBOJUTH TPUMEPHI, KaK
NPUMEHSAECTCS MATEMATUYECKOE OXHUAAHWE CIIY4YallHOM BEJIWYMHBI HAXOJUTh
MAaTEMATUYECKOE 0KUIAHUE M0 TAHHOMY PACIPEICIICHUIO;

HMETh IIPEJICTaBICHNE O 3aKOHE OOJIBIINX YUCE];

MMETh MPEJICTABICHUE O HOPMAJIbHOM PAaCIpEACICHNM.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosimyecTBo yacoB DJIEKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbI
e pecypchbl

Ne HaunmeHoBaHue
n/ pa3eyioB M TeEM Bcer Konrpoubnsr = IIpakTuyecku
n NporpamMmMsbl 0 e padoThbI e padoThbI

IIpencraBnenue
JaHHBbIX 1
onucareabHast
CTaTUCTHKA

Crny4aiinbie
OTIBITHI U
CIly4YaiiHbIe
2 COOBITHS, OIBITHI C 3 1
PaBHOBO3MOXKHBIM
Y DJIEMEHTapHBIMU
UCX0JaMHu
Omneparuu Haf
COOBITHSIMH,
CIIO)KEHUE
BEPOATHOCTEH

YcnoBHas
BEPOSITHOCTb,
JEPEBO
CIIy4aiiHOT O
4 ombITa, popmyIia 6 1
MIOJIHOM
BEPOSITHOCTH U
HE3aBUCUMOCTD
coObITHI

OneMEHTHI
KOMOHWHATOPUKH
Cepun

6 MOCIEIOBATENLHEI 3 1
X MCHBITAaHUM

Cityuaiinbie
7 BEJIMYUHBI U 6
pacrpeeneHus

O0600mIeHne 1
8 CUCTEMATH3ALIS 5 1
3HaHUHU




OBIIEE KOJMYECTBO

YACOB I1O 34 2 1
I[MPOT'PAMME
11 KJIACC
N HaumenoBan KoJunyecTBO 4acoB DJIeKTPOHHbBIE
" He pa3IesioB (uudpoBbie)
n/ Becer Konrtpoanbn = IlpakTuueck
TemM odpa3oBaTe/ibHbIE
I NporpaMMb1 0 ble padoThI ue padboTbl pecypes:
Marematuueck https://resh.edu.ru/subject/51
1 oe O)KI:I,I[aHvI/Ie g [10/
CIIy4aiiHOM
BEJIMYHHBI
Hucnepcus n https://resh.edu.ru/subject/51
CTaHJapTHOE [10/
2 OTKJIOHEHHE 4 1
ClIy4yalHOI
BEJIMYUHBI
3aKoH https://resh.edu.ru/subject/51
3 OOJIBIINX 4 1 1 [10/
Yyucel
HenpepriBHbIe https://resh.edu.ru/subject/51
CIIy4JaitHbIe [10/
4 BEJIMYUHBI 2
(pactipenienenu
1)
Hopmanbnoe https://resh.edu.ru/subject/51
5 pacnpeneiieHu 2 1 [10/
s
IToBTOpEHUE, https://resh.edu.ru/subject/51
5 00o0011IeHE N 14 1 /10/
cucTemMarusarg
Ys 3HaHUI
OBIIEE
KOJIMYECTBO
YACOB I1O 34 2 3

I[TPOT'PAMME
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